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ARITHMETIC- 



PART FIRST: 



NUMERATION." 



1. I-. 


Number, w'-'-'- ''^ — - i— ••■ ■— "" 


■— " ™=ant, is represeirt- 


ed' by letters, by words and by chaTactets' called figures, as : — 


One . . . 


.1 1 


One hundred 


c 100 


Two... 


.11 ... 3 


Two hundred 


CO soo 


Three . . 


lit ... 3 


Three hundred 


ccc 300 


Four. . . 


iv*. . . 4 


Four hundred 


cccu 400 


Five. . . 


.v 6 


Five hundred 


Dornt 600 


Six 


. VI ... 6 


Six hundred 


ooorioc 600 


Seven . . 


.VII. ..7 


bPven hundred 


Doo or lacc 700 


Eight . . 


. viu . . 8 


Eight hundred 




Nine... 


. IX'. . . 9 


Nine hundred 


Dccca or locccct. . 900 


Ten . . . 


X .. .10 


One thouaand 


M or ci3t 1000 


Eleven . 


.XI ..11 


Two thousand 


UOTKK 8000 


IVelve 


.XII. . 12 


Three thou&and 


iiitn-mm 3000 


Thirteen 


. XIII . 13 


Four thou'jand 


iv or HUUM 4000 


Fourteen 


. XIV . 14 


Five thousind 


V 1^ wo 5000 


Fifteen . 


. XV . . 15 


Six thousand 


5^ or 133" 6000 


Sixteen. 


. XVI. . 16 


Seven thousand 


vn or I33HM 7000 


Twenty 


. XX . . SO 


Eight thousand 




Thirty. 


XXX .30 


Nine thousand 


fYoriJOMMMM . . . 9000 


Forty . . 


. KL* . 40 


Ten thousand 


I0r0CI33f 10000 


Fifty. . . 


. L . . . 60 


Twenty thousand 


3(5 or ccioacciaa. 20000 


Sixty . . 


LK . . 60 


Fifty thousand 


1- or "33 50000 


Seventy 


LKX. . 70 




eorctciaoo .. 100000 


Eighty . 


LXXX.eO 


1 ive hundred thousand 


vorio^ao SOOOOO 


Ninety. 


XC» . 90 


One million 


5 or CCCCI3033. 1000000 




M ; and CM fnr 900, 




laia.lsSOn.jaslsSODO: In life* 


■uuinerlbe prefliiiKDrc and IbB annexing of 3 Id ci3 In 


r«BesltlOI»«jaaci3. lOOOi 


cciaa, loom 


^iMUy-lUieo 




OOi™«.-as,i.,MU,B,M0OUO. 



]. [G. arillaarlikr.i CoDipulIn^, ta 
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■flL ARITHMETIC. 



3. What doea Number show? 1, How ia it represented? I. 
What letters and what figures stand for one, four, five and nine! 
What for ten^ Ans. The figure 1 and called naught or cipher. 

3. What letters and what figures stand for eleven! For twelve? 
Fifteen! Twenty! Forty! Fifty! Ninety! What different numbera 
mayberepresentedby the figures land 5 vBritten together? Am Fif- 
teen and fifty-one ; as, 15:51. 

4. What different numbers may be expressed by the figures I and 
9! 3 and 51 What number is expressed by c! by n! byMl What 
by c, B, and m, with a dash over each. 

6. \ATiat figures stand for one hundred! For two hundred! One 
thousand! Ten thousand! One hundred thousand! One million! 



ADDITION.' 

n. ]. Thomas has 3 dollars and Ruftis 6 dollara. How many 
dollars have they both! Say 3 and 5 are 6. A. 8 dollars. 

3. A farmer has 5 cows in his yard, and 6 in the pasture. How 
many cowa baa he in both places! 

3. A man bought a hat for 5 dollara, and a pair of boots for 7 dol- 
lars. How many dollars did he pay for both! 

4. A man lost 7 dollars, and then had 8 dollars left! How many 
dollars had he at first! 

5. A man gave 8 dollars for a saddle, 5 dollars for a bridle, and 3 
dollars for a whip. WTiat did the whole coat him! 

6. Suppose there are 8 oranges in a basket, 6 on a table, and 4 Id 
my pockets. How many will they all make! 

7. A grocer sold to one man 6 barrels of flour, to another 9 barrels, 
and still had 5 barrels left. How many barrels had he at first! 

8. In a certain class are 6 large boys, 7 small ones, and 10 girla. 
How many scholars are there in the class! 

9. A boy has 10 dollara, his father gave him 10 more, and he has 
5 owing to him. How many will they all make! 

10. Thomas read 19 pages of history in one day, 13 in another, 
and 9 in another. How many pages did he read in all! 

H. Suppose you are 10 years old, and that your brother was 10 
years o!d when you were bom. What ia his age now! 

13. A man gave 10 dollars more for hia horae than for his wagon, 
and the wagon cost him 30 dollars. Wliat did they both cost him! 

13. How many are 10 and 30 and 40! 60 and 10 and 90! 100 
and 200 and 4001 600 and 300 and lOO! 
1 Aeditidk, [L. aidiUa.i Any Udni added; adding; jDining; uniliug two m 
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14. When it is 1 o'clock, a, regular dock atrikes once; when it is 
B o'clock, twice; when it is 3 o'clock, thrice. How many strokes 
will these makel A. 6 strokes: because I and 2 are 3, and 3 are 6. 

15. Add together all the strokes that a clock strikes in 12 hours, 
as in the above picture of a clock. [Thus I and 2 are 3, and 3 are 6, 
and 4 are 10, and so on up to 12.] 

In the following table the single figures are combined' by pairs in 
every possible manner; so that, if it be eomniitted to memory, tha 
learner can add with facility' any two numbers whatever. 



1 .=d 1 «- a II S anrt 9 « 3 ,,.4 8 0. 4 

1 ..J 3 ^ 3 II 3 "J 9 " 4 .na e or 5 


™i 7 ,. 5 , 

.J 7 or 6 . 

>d 9 or 7 . 
„d 9 or 8 . 


<i 6 >,, 11 

d 6 .TO 12 
d 7 „, 13 
J 7 «o 14 
d 8 «s 15 
d e «. 10 

.d 9 .r* IT 

d 9 "= 18 




1 „e 3 .- 2„j3 «. 4 II 4 ^ 9 .r 5 




1 ,„d 5 or 3 ."d 4 ». 3 .»i 3 "■ G 11 6 




I .,^ 7 or 2 .„d 6 0. 3 ^ 5 or 4 .^ 4 
1 ..^ 8 or 2 ."» 7 o, 3 .nd 6 " 4 "d 5 
1 ond 9 « 2 "J 8 o- 3 «->3 7 o, 4 .od 6 


»I|U; 




». 6 .nd 5 . 


r. ... 10 





16. Repeat the above table beginning at the top on the left. What 
are all the different pairs of single figures that together make 71 
make9t 10? 12? 131 141 151 isl 171 181 

17. How many are 8 and 4 ? 18 and 4 ^ 88 and 4 ? 48 and 4 1 7 
and e 1 17 and 61 S6 and 7 ! 67 and 61 86 and 7 1 96 and 7 1 

18. How many are 9 and 5 ? 19 and 61 55 and 9 1 8 and 8 1 38 
andS! 98and91 5and71 65and71 SandS? 49and81 99and8? 

19. Addtogethecaudibly'lOtwos: lOthrees: lOfours: lOfives: 
10 sixes: 10 sevens: 10 eights: 10 nines: 10 tens. 

20. How many are 78 and lOandSl 78 and 13! 91 and 14 [10 
and4]1 105 and 15 [10 and 5] I 120 and 161 136 and 171 153 and 
181 171 and 191 

21. Add together aodibly^ all the different numbers under 30, be- 
ginning with the lowest. 



E, rl../<M^ 






Claud; feflgaed; t 
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SUBTRACTION.' 

m. 1. A boy having 13 cents lost 10; how many had he leftT 
Say 10 from 15 leaves 5 ; because 10 and 5 are 15. A. 5cent8. 

2. A man owing 18 dollars paid 7 dollars. How many dollars did 
he stiil owe 1 7 from 13 leaves how many and why? 

3. A grocer bought a barrel of molasses for 15 dollars, and sold it 
for 18 dollars. How much did he make on it? 

4. Suppose your age to be 12 years, and your brother's 30 years 
What is the difference between your age and his 1 

6. A former bought a cow for 20 dollars and sold her for 15 dol- 
lars. What was bis loss 1 

6, Thomas and William counted their nuts; the former had 30 
snd the latter 50. How many had one more than the other ? 

7, A certain cistern has one pipe by which 25 gallons run in every 
liour,and another pipe by which 19 gallons run out every hour. How 
many gallons will stay in every hour? 

8, Howmanyare!eftintaking3from 11! 3from311 3from511 
4frvral3? 4from33? 4from531 4 from 83 ' 

fl. How many does 5 from 13 leave 1 5 from 33 ? 6 from 16 ? 6 
from 36! 7froml5! 9 from 17! 9 from 37! 9froml07! 

10. How many cents added to lOO cents will make 300 cents? 

11. What is the difference between 300 cents and 700 cents? 
13. How timch smaller is 70 than 370 ! 500 than 1000 ? 

13. How much larger is 590 than 90 ! 1375 than 275 ! 

14. A gentleman paid 250 dollars for his carriage, and 50 dollaia 
less for his horse. What was the price of his horse ^ 



MULTIPLICATION.* 

iV. 1. A farmer gave 10 dollars for a calf, 10 dollars for a plough 
and lOdollatsfor aloadof hay. What did he pay for the whole! 

Say 10 and 10 and 10 are 30; oris 10 is taken 3 times, rather say 
at once, 3 times 10 are 30, as in the Table. A. 30 dollars. 

2. What will 5 hats cost at 4 dollars a-piece! A. 20dollars. 

3. A man bought 10 sheep for 3 dollars a-piece. What did he pay 
for the whole ! How many are 3 times 10 ! 

4. If a shoemaker can manufacture 4 pair of shoes in one day 
how many can he make at that rate in 8 days ! In 10 days ! 

3 UDLtiFLiOiiTioii. {iifliln>ii«liii,] The aci of iacicasiag in nuinbit 



dzvCoogk' 



5. If 5 yards of cloth will make a a 


it of clothes, how many yards 


will it require to make 3 suits 1 8 suii 


1 llsmts? Repeat the foi- 


lowing multiplication table : — 





7 . 4 

io!so 
11. sa 

12.24 


3 

3'. 5 

4.12 
5.15 
6.1a 
7 .21 
8.24 
9.Z7 
10.30 
II .33 
12.36 


4 

a! 12 
4.1a 

5.20 

6.34 

8^32 
8.36 
10.40 
11 .44 
12.48 


5 

limes 

S.IO 
3.15 
4.20 
5.25 
B.30 
7.35 

10:50 
11 .55 
12.60 


6 

times 

3.1s 
3.18 
4.S4 
5.30 
6.36 

7 .42 

8 .48 
9.54 

10.60 


r 

2.14 
3.21 

5! 35 
6.42 
7.49 
e.56 

10! 70 


§ 
times 

3. If 
3.24 
4.32 
5.40 
6.4f 

9 '.TS 

13 : 96 


» 

l~. 9 

2. 18 

3. 27 

Sl 45 

6. 54 

7. 63 

8 . 73 


lO 

1^10 
2. 20 

4 '. 40 

laiisol 


11 

I«,ll 4"e44 7.™ 77 
3 . 22 5 . 55 8 . 88 


times 
10.™ 110 


12 

1"-13 4. ...IS 7.n,e4 10«.12O 
a . 24 5 . 60 8 . 96 11 . 132 
3 . 36 6 . 72 9 . 108 12 . 144 



6. It takes 4 pecks to make 1 bushel. How many pecks then ara 
there in 3 bushels ? In 5 bushels 1 In 7 bushels ? 

7. At Scents a quart, what will 6 quarts of cherries cost 1 What 
wil! 9 quarts cost ! 9quarts! 10 quarts? 11 quarts? ISqiiactsI 

8. When the board of a small family costs 7 dollars a week, what 
will the board for 7 weeks cost 1 For 8 weeks 1 

9. When flour is 8 dollars a barrel, how much must 5^11 pay tor 8 
oarrela! Forflbarrels? For 11 barrels? For 13 barrels? 

10. Aman traveled by stage, at the rate of Tmiles an hour. How 
far did he go in 7 hours? In 9 hours? Tn 12 hours? 

1 1 . When hay is 9 dollars a ton, what will be the cost of 7 tons ? 



12. If 10 m 



13. How many 
8 times 6? 19 tim 

14. If a cannoi 
would 



a job of work ii 
it, working at th 



10 days, how long will it 
5 ? 8 times 7 1 7 times 6 1 



ball fly at the rate of 1 1 miles a minute, how far 
lutes? In 9 minutes? In 13 minutes? 

15. How many are 10 times 5? 10 times 10! 10 times 90? 10 
limes 30? 10 times 40? 10times90? 10 times 1001 

16. If a reguneiit consisis of 1000 men, of how many men would 
3 regiments consist ? 3 regiments? 5 regiments! 
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DIVISION.' 

V. 1. How many yards of cloth at 2 dollars a yard can you buy 
for 8 dollars, and whyl A. i yards; because 4 limes 3 are 8. 

3. How many yards of eloth at 3 dollars a yard can you buy for 
12dollars1 For ISdoUaral For 34 dollars? For SOdoUarsi 

3. At 5 dollars a hat, how many hats will 40 dollars buy 1 As 
many hats as 5 is contained times in 40. A. 8 hats. 

4. A father having 34books,gave3 toeachof his children. How 
many children must he have had I 

5. A merchant bought a quantity of flour for 144 dollars, paying 
13 dollars a barrel. How many barrels liid he buy 1 

6. If one man alone can perform a piece of work in 100 days, how 
long would it take 10 such men to do the same? 

7. If amancan travel 6 miles in an houi by stage, how long will it 
take him to perform a journey of 73 mQes? Of 60 miles? 

8. Suppose an orchard to have 133 trees in rows, with 13 trees in 
a row, of how many rows does the orchard consist 1 

9. How many times 8 in 96? 9 in 66? 8 in 561 Bin 108? 11 in 
1331 13 in 108? 12 in 133? 

10. A man having 300 dollars, gave to his sons 100 dollars a-pieoe. 
How many sona had he ? How many times 100 in 300 1 

11. Howmanytimea 100 in 500? Sin 500? 200 in 1000 ? 4 in 
800? 6 in 1300? 10 in 1000? 1000 in 10000? 

13. If 1 barrel holds 5 bushels of rye; how many barrels will 21 
bushels fill? A. 4 barrels and 1 bushel over. 

13. How many times 5 in 43, and how many over? 6 in 39, ana 
how many over? 7 in 46? 8 in 74? 9 in 98? 9 in 99? 

14. Why not say 9 in 99 only 10 times and 9 over ? A. Becausa 
9 is contained in 99 all of 1 1 times. 

15. How many times 6 in 41? Sin 103? 9inll3? 13 in 155' 



FRACTIONS.' 

VT. 1. To divide 13 dollars equally among 2 persons; howwould 
you proceed to find each man's exact part ? Say 3 in 13, 6 limes 
and 1 dollar over ; the I over is considered as divided into 3 equal 
(larts by writing the 3 under the I, with a line between, making J 
which is read l-half. A. 6^ dollars. 

3. How is any number divided into 3, 3, 4, 5, &c. equal parts? 

A. By writing under it as above the dividing numbers, 3, 3, 5, &o 
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FRACTIONS 

3. How many times 3 in Ii 

4. How many times 3 in j: 

5. How many times 4 in 35 1 A. 8J, read 8 and 3-fourlha. 

6. How many times 5 in 39 1 A. 7J, read 7 and 4-fifths. 

7. How many times 6 in 411 A. 6|, read 6 and 5-sixths 
A. How many times 7 in 15? 8 in 301 9 in 95 ? 10 in 109? II it. 

i^*% 13 in 150? 12 in 155? 

i. FromwhatdoAaiues,iAirJj,&c., take their names? A. From 
tl^ figure below the line whether it be large or small. 

10. What then, for example, Is meant by3,3, 4, 5, 10,20, 30, &c., 
with the figure 1 over each? A. 1-half {^]; l-thiTd[i]; I-fourth 
[J]; l-fifth[5]; l-tenth[A]; 1 -twentieth [,!,]; 1 -thirtieth [jV]- 

11. A man having 30 sheep sold ^ of them. How many did hfl 
sell? A. 10 sheep. 

12. How much is ^ of 20? iof22? A. 10; 11. 

13. How much is 4 of 601 fofeo? ^. 20; 40. 

14. Howmuchis Jof40? |of40? A. 10; 30. 

15. A man deposited' in his cellar, in the fall, 60 bushels of ap- 
ples, and all escept j of them rotted during the winter. How many 
bushels of sound apples had he in the spring ? 

16. How much is i of 60 1 fof60? jof60? 

17. How much is | of 72 ? | of 72 ? J of 72 ? 

18. How much is ^ of 14 1 ^ of 14 1 4 of 14 1 

19. A father gave his son 5 oranges, which was ^ of all he had 
How many oranges had he ? [3 tunes 5.] A. 10 oranges. 

20. If ^ of a number is 5, what is that number? 

21. If I of a number is 3, what is that number 1 
23. If J of a number is 6, what is that numher! 

23. If J of a number is 7, what is that numher! 

24. If i of the length of a stick of timber is 5 feet, how long is the 
whole stick 1 

25. A merchant having 40 bushels of rye, sold ^ of it. Ho<r 
many bushels had he left ? 

26. How many cents would you have left, if you had 34, atid 
should lose J- of themi How many left if you lost f of themi 

87. Suppose you have 20 barrels of flour, and sell in one day i of 
it ; in another <^y 4 of it. How many barrels will you sell in both 
days, and how many barrels will yoa Imve left ? 

28. When hay sells for 15 dollars a load, and you buy ) of a load, 
how many more dollars will buy the whole load 1 

29. Whatis|of20? |of301 Jof34? §of241 Jof24? |of34? 

30. If John owns J of a vessel, and you the rest ; how many thirds 
do you own ? How many thirds make the whole ? 

31. Thomas owns | of a factory, Rufus f, and Charles the test. 
What part does Charles own 1 

33. If J of a mellon costs 2 cents, what will a whole one cost 1 
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10 MENTAL AHITHMETIC. 

33. When | of a bushel of wheat costs 3 shillings ; what would | 
coatt I cpT I bushel cost? | cost? 3 bushels or V cost J 

34. When i^ of a pew costs 10 dollars, how many tenths at that 
rate can be bought for 50 dollars 1 for 80 dollars ? for 100 doliarsl 

35. What does |-, |, f, 4i &c. of any thing appear to mean ? A. ^ 
means 1 of its S equal parts ; § means 3 of its 3 equal parts ; J, 3 ol 
its 4 equal parts ; 4i 4 of its 5 equal parts, &c. 

36. Which then is the greater fraction ^ or J^T jO'j' ^or^? 

37. How many halves, or thir^, or fourths, or fifths, &c., make 1 
whole 1 A, I [3-halves,] or f [3-thirds,] or J [4-foorths,] or | tS-fifths. ] 

38. How many halres then in 3 wholes? thirds in 4 wholes! 
fourths in 6 wholes '! fiftlis in 8 wholes ? sixthe in B wholes t 

39. How many whole ones in f [4-halveB]? in '-f [13-thirds]! 

»¥'!»¥' i«V! 

40. When the upper figure is the greater one, what does it indi- 
cate? A. That if is to be divided by the lower one. 

41. How many wholes in V ^ " ? V? '-fi '^ W^ 

43. How many whole ones in 1 1 [S in 5]. A. 2i. 

43. How many halves in 3|- wholes ? [2 times a and {], A. |. 

44. How many wholes in y 1 [3 in 17]. A. 5-|. 

45. How many thirds in 5f wholes 1 [3times 5and|j. A. '-^. 

46. How many wholes in *T ' ff^ fr' '?" • W W' 

47. How many fifths in 41 in4j? sevenths in 8^! ninthsinlOfl 
tenths in 8;^ 1 twelfths in 13^ 1 twentieths in 3^ 1 

48. James has I of a dollar; Rufus f, and Thomas J. How many 
dollars and how many eighths over have they all ? -4. 3| dollars. 

49. Add together ^, §, }, 4, |, |, 5, |, and ^. A. 5, 
■ 50. Add together -ft. A, A> A. A. A. A. and A- -A- 4A- 

51. A man having J of a ship, sold I of it. What part had he left ! 

62. Take ^ from | ; A ^'^°^ if i st from -ff. 

53. If t gallon of molasses cost | of a dollar, what will 3 gallons 
oost! 3 gallons cost! How many gallons will cost I dollar? 

64. How much is 3 times i? [fori]. 3 tunes ^! [forli] 
4tunesf! [3f]. StimesJ! etimesfi 7times4? 

55. If 2 bushels of oats cost J [6-eighths] of a dollar, how many 
eighths will buy I busheU A. |. [3-eighths]. 

56. How much is i of S? ^of^l iof-^l J of jfl ^of^t J 

57. At 6 dollars a yard, what wili 3 yards of cloth cost 1 Wliat 
will ^ a yard cost ! What will S^ yards coat then ? How much thai 
is 31 tunes 6? 

58. How much is 3j times 8, or 3 times 6 and J of S 1 
69. How much is 3 J times 4, or 3 times 4 and f of 4 7 
60. How maeii is 7f times 9, or 7 times 9 and f of 9 ? ' 
ei. How much is 8| times 10? 8J times 10? 7| times IS? 

02. WTien floor is 13 dollars a barrel, what will 3^ barrels costi 
4H«irrels coat 1 Sf barrels cost ? 10| barrels cost? 
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VII. TABLES 

OF MONEY, WEIGHTS AND MEASURES. 

federal' money,' 
I. Is the currency' or coin' of llie United States.* 

10 mills' [sign m.] make .... 1 cent' . . . ct. 

10 cents make .... 1 dime* . . d. 

10 dimes make .... 1 dollar' . . S. 

10 dollars make .... 1 eagle' . . E. 



2. Ib used by Qieat Britain and her dependencies." 

1 farthing" [sign qr.] . makes J of a penny . . 

2 farthings "make ^ of a penny , . 

3 farthings make J of a penny . . 

4 ferthings rnake 1 penny 

13 pence" make 1 shilling 

make 1 pound" . . . . 



3. What is Federal Money 1' 1. Repeat the Table. How many 
mills in 5 cents? cents in I dollar [10 dimes]! in 5 dollars 1 eagles 
in 20 dollars 1 inTOdollais? 

4. What is English Money? 3. Repeat the Table. How many 
ftjthings in 10 pence ? pence in 6 shillings 1 pounds" in 40 shillings 1 



1 FBDEBIJ,, [L./1F1J1 






from dmi, 'f. ifWA ; becM 
e Danish dater, Ibr Mlar ; a 



, Half-Eagle, Qaaner-Eaglc, made of gold : ISb 
Dime and HBir-DlDie, made of sllier; llie Cent 
Mill has no coin lo represeDl it, beii^g mereiv 

n the EailerKngt who flrst coJDed it. 

tliiag, the fourtht and Its sign qr. IhHii guadiana, 
reedish peivtingy and d. from Iha Lalin dtnaiivm, 
fat Hbield, because tba shilling piece had origl 
, atigTil, and llie £ elanda for Libra, tbe Lalin 
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13 CLOTH MEASURE. 

■^ROY WBIQHT, 

5. For weighing gold, silver, liquors, bread, &c 

34 grains [gr.] mate 1 pcnnyweiffj .«<. 

30 pennyweights . . . malre 1 ounoe .... iii. 

13 ounces make 1 pound lb. 

AVOIRDUPOIS WEIGHT,' 

6. For weighing hay, grain, groceries, and all coarse artiolf 

16 drams [dr.] ■ . . make 1 ounce oz. 

16 ounces make 1 pound lb. 

35 pounds' make I quarter qr. 

4 quarters make 1 hundred weight . cwt. 

20 hundred weight make 1 ton T 

apothecaries' weight, 

7. Is used for mixing, but not for selling medicines. 

30 grains [gr.] make 1 scruple . . 3 

3 scruples make 1 dram ■ ■ • J 

8 drams make 1 ounce - ■ - ? 

13 ounces make 1 pound ... ft 



8. For what is Troy Weight used 1 5. Repeat the Table. 

9. How many pounds in 63 ounces! A. 5 lb. 3 oa. or 5 ^ lb. 

10. Why are 3 ounces the s^ie as -^ of a pound 7 A. 1 
pound consists of 12 equal parts called ounces, therefore 1 ounc( 
[^ of a pound ; 3 ounces, -j^ ; 3 ounces, -^, &c, 

11. How many ounces are there in 5y\^ pounds 1 in 10 -jr poum 
pennyweights in 2^if ounces 1 

13. What is the use of Avoirdupois weight! 6. Repeat the Ta! 

13. How many drams in 1 ounce 5 drams ! quarters in 30 pouni 
[1^] pounds in S quarters 10 pounds! quarters in 3J hundred weig] 
pounds in 1 hundred weight, or 4 quarters ! in 20 hundred weigl 

14. For what is Apothecaries' Weight used? 7, RepeatthoTal 

15. How many drams in 3S ounces? grains in 2 scruples 1 poui 
in 155 oi 
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17. Is Dsed for measuring goods sold by the yard, ell, &c. 

3j inches [in.] mal;e 1 nail na, 

4 nails make 1 quarter. . . . qr, 

4 quarters make 1 yard yd. 

3 quarters make 1 Flemish ell. - Fl. e. 

5 quarters make I English ell. - E. e. 

6 quarters make 1 French ell. . Fr. e. 



18. For dry goods. 


as grain. 


..,„ 


roots, coal, &c. 




3pmts[pt] 






make I quart. . . . 


.qt. 








malte 1 gallon. . . 


.pal. 










.pk. 


4 pecks 






make 1 btishel.' . 


.hn. 


36 bushels' 








.eh. 


8 bushels 






make 1 quarter. 


.qr. 


5 quarters 






make 1 load. . . . 





19. For spirits, mead, vinegar, cider, oil, lioney, &c. 

4 gills [gi.] make I pint pt. 

2 pints make 1 quart qt. 

i quarts make I gallon gal. 

314 gallons make 1 barrel bl. 

43 gallons make 1 tierce tier. 

63 gallons make 1 hogshead hhd. 

84 gallons make 1 puncheon. pun. 

2 hogsheads make 1 pipe or butt d, nr b. 

3 pipes make 1 tun T. 

Jfl). For what is Cloth Measure used ! 17. Repeat the Table. 
31. How many nails in I quarterl in 1 yard! in I Flemish eli! 
in I English eil ' in 1 French ell 1 

33. For what is Dry measure used! 18. Repeat the Table. 

23. How many pints in 7 quarts 1 in 10^ quarts 1 In 2 gallons! in 
1 peck 1 bushels in 38 pecks 1 in 3 quarters ? 

34. What is the use of Wine Measure! 19. Repeat the Table, 
25. How many pipes in 4 tuns ! Hogsheads in 4 tuns! Gallons in 

8 quaits ? in 49 quarts 1 Gills in 20 pints 1 in lOj pmts i 

posed 10 vary in Its dilTcrenl slates. In Connecticul, ilia SIQScqMc inches. Congrew 
2 



26. Is used for measuring malt liquors. 

'i pints [pt.] make I quajt ql. 

4 quarts make I gallon gal. 

9 gallons make J firkin fir. 

5 firkins maike I kilderkin. > • . kil. 

2 kilderkins make 1 barrel bl- 

36 gallons . make I barrel bl. 

54 gallons make 1 hogshead- . . - hhd. 

2 hogsheads make 1 irntl, bt. 



LONG J 

27. For measuring length without regard to breadth or depth. 

1 barley corn ; 3 barley corns — ■ — — - 1 inch. 

38. Of the foregoing hnes the shorter one is exactly 1 barley 
corn in length; then 3 times the length of tliis line makes 3 barley 
corns, or 1 inch, which is the exact length of the longer line. In 
like miuiner, 13 times the length of I inch makes 1 foot; 3 times thf 
length of 1 foot, 1 yard, &c. 

3 barley corns [b. c] make 1 inch in. 

12 inches make 1 foot ft. 

3 feet make 1 yard yd. 

5^ yards, or 16^ feet make I rod rd. 

40 rods, or S20 yards make 1 furlong. . . . fur. 

8 furlongs, or 17G0 yards . . make 1 mile m. 

3 miles make ] league .... 1. 

G9\ statute miles make 1 degree. . . . deg. 

60 geographical miles make 1 degree. . . . deg. 

360 degrees maie 1 circle, or the earth's circumference. 

4 inches . . . make 1 hand, for measuring the height of horses. 

6 points . . . make 1 line, > used in measuring the length of pen 
13 lines , make I inch, ( dulums for clocks. 

5 feet make 1 geometrical space, used for distances. 

6 feet make 1 fathom, for measuring depths at sea. 

3 miles .... make 1 league, for measuring distances at sea. 

GUNTEft's CHAIN. 

30: For measuring distances, and the length or breadth of land. 

7/„^ inches make 1 link. 

25 links make 1 pole. 

100 links make 1 chain, 

10 chsuna make 1 fiirlong. 

8 furlongs make 1 mile. 

Im^tHul gallon of i^^^^J^ cubje Inehce was suIisUttlled Rv Uie diy, bear and nina 



dzvGoogk' 



LAND, OR SQUARE MEAStlRB 

bl: The chain for measuring distances raries from 3 lo 4 r 
length, reckoning 35 links to a, rod. 



33. Repeat the Table of Ale Meaauie. Its use! 26. Repeat the 
Table of Long Measure. Its use ! 27, For what purpose do we 
use the league and fatlioml the geometrical space, lines and hands! 

33. How many barley corns in BO inches? Inches in 7 feet 
inches? Feet in 10| yardal Yards in 3 rods T 

34. How many leagues in 38 mQes! Furlongs in B| miles 1 Faili- 
oma in 75 feet! Feet in 100 geometrical spaces ? 



LAND, OR SQUARE I 

35. For measuring superficies, that is, surfaces or things, whose 
length and breadth are considered without regard to depth ; as, land, 
paving, flooring, plastering, roofing, slating, tiling, &c. 



38. A SiiUAHE' has four equal sides, and four equal and square 
corners, commonly called Angles; consequently its length and 
breadth are equal ; as. Fig. I. 

37. A Parallel OCR am" has only its opposite sides equal, and at 
least its opposite angles, but may have all its angles equal ; conse- 
quently it has more length than breadth ; as, figures 2 and 3. 

Fig. 4. BmaH Squares. 38. Here are several small Squares, each 

of which we wffl suppose is 1 inch long 
and 1 inch wide, which make 1 inch 
square, and tiierefore is said tb contain by 
measure, 1 square inch. 

39. if we count the square inches m 

the two top rows, they will rnake 3 times 

! will 



12 or 



or 36 square inches; 4 

ivs, 4 times i:^ or 48 square inches; 

d so on through the 13 rows, which 

ike 13 times 13, or 144 square inches. 

40. The same iigure taken as a whole, is 1 foot square, for 13 

inches are equal to 1 foot j then the whole contains 1 square foot 

therefore, 1 square foot is equal to 144 square inches. 





[Foraml Atorm [i)ieFlgnrel,ilioy«; mi area 










■iTr;; 












8uae 119 Qpposiw sides a« parallel; Ibal la equally 6i 


lam ftom each oiter 



any qusilnloianil, or linir-aided Sguree 
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Fig.S. 


A PanlIe[ogiain. 









Fig 


6. Sqoa™. 





















41. This figure we will suppose W be 3 
eet long and 1 foot wide; then it will have 3 
Mjuares each 1 foot square, and will contain 
{ square feet. 

43, Three rows of 3 square feet in each row, 
will contain 3 times 3, or 9 square feet, but 
the whole figure will be only 3 feet square. 
Again, as 3 feet ate equal to 1 yard ; then 9 
square feet are equal to 1 square yard. 

43. Hence we see that 3 square feet is only 
one thiid aa much as 3 feet square, malting a 
difference of 6 square feet. 

44. Again ; suppose Figure 5 to contain 3 
square miles oi' land, then Smiles square of land; is, Figure 6, would 
be 3 times 3, or 9 square miles, mating a difference of 6 square miles. 

45 Hence a square foot, yard, &c. maybe of any shape whatever, 
provided the foot contains exactly 144 squares, each 1 inch square, 
and the yard 9 squares, each 1 foot square, &c. 

46. Fiom the ahaae we learn that multiplying the length of any 
tquare or parallelogram by its breadth, gives its square measure, or, 
as it is sometimes called, its square contents, as in the following Table : 

144 square inches [sq. in<} . make 1 square fool sq- fC- 

9 square feet maie 1 square yard sq. yd. 

30J sq. yd. or 272i sq. it. . . make I square rod or pole. . . sq. r. 

40 square rods make I rood. B. 

4 roods make 1 acre A. 

640 square acres make 1 square mile sq. m. 



47. Repeat the Tableof Land or Square Measure. Its use1 35. 
What is a square 1 36. ParaUelogramI 37. What is meant by 1 
squarefootl 38.39.40. What by 1 square yard! 41.42. 

48. What is the difference between 3 square feet, and 3 feet square, 
and why 1 42. 43— between 3 square miles and 3 miles square ! 44. 

49. Howmanysquare feet inl2 square yards! square rods in 3j}] 
roods! acres in 38 roods! 

50. What iasaidof theformof a square foot, square yard, &e. 45. 
How is the square content ascerlained ! 46. 

51. How many square inches then, are contained in a OTiall slate 
4 inches long and 3 inches wide 1 [3 times 4]. In one 7 inches long 
and 5 inches wide 1 What is the form of such slates, and why ! 37 

52. Howmany square feet in a board 3 feet long and Ifnotwidp' 
[3]. In one 7 feet long and 2 feet wide! In the floor of a room 10 
feet long and 7 feet wid« ! 
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53- How many square yards in a piece of carpeting contidnitig 54 
wuace feet ! Roods in a piece of land 10 rods long iind 4 rods wide ! 
[1]. In a piece 10 rods square ? 

SOLID Oa CUBIC MEASURE, 

54. For roeasuring solids, that is, thin^ that have three diraen- 
Bions,viz., length, breadth, and depth or thickness; as wood, timber, 
Htnnes, masonry, &c. 

55. A Cube is a solid, whose length, bieadlh,and thickness ate all 
equal. [See the Cubical block.] 

56. Thus a email block 1 inch long, 1 inch wide, and 1 inch thick, 
is called a cube, and is said to contain 1 cubic or solid inch. Such a 
block has of course six equal sides 

57. Now suppose a box to be 12 inches square in the inside ; ne 
can then place on the bottom 13 rows of 12 cubes, each containing 1 
solid inch, making in all 144 cubic blocks. 

58. If we lay another tier of 13 times IS, or 144 similar blocks 
upon the others, we shall have laid 3 times 144, or 388 blocks, and 
thus we might continue to do, till we had laid 12 tiers, which would 
make in all 12 times 144, or 1728 cubes; that ia, so many solid 
inches, and all in ihe form of a perfect cube, for the whole pile would 
be 12 inches long, 12 inches wide, and 13 inches thick. 

69. Then as 19 inches are equal to 1 foot, the above cube would 
be 1 foot long, 1 foot wide, and 1 foot thick, which makes 1 solid or 
cubic foot ; hence it takes 1738 solid or cubic inches tu make 1 solid 
or cubic foot. 

60. Hence it appears thai a solid or cubic inch, foul, i^., arise 
from multi;plying the length of a solid by its breadth, and that result 
h) its thickness, as in the following Table : 

172Scubic inches[c.in.] .... make 1 cubic foot. . . c. ft. 

37 cubic feet make I cubic yard. . . e. yd. 

SO cubic feet of round timber . make 1 ton T. 

40 cubic feet of hewn timber . make 1 ton T. 

42 cubic feet of shipping . . . make 1 ton T. 

16 cubic feet make 1 cord foot. ..eft. 

8 cord feet, or 128 cubic feet make I cord of wood. C. 

61. Howmany dimensions liasacubel See 54. 55. Howmany sides 
has it! See 58. What is meant by one solid or cubic inch! See 56. 

62. How many such blocks will exactly cover the space of 12 
inches square ? See 57, How many such blocks would 3 tiers re- 
quire? How many would 12 tiers require? See 58. 

63. What would be the proper name for the foim of such a pila of 
blocks when taken as a whole, and why l 58. WhaV is meant cy 1 
cubic foot, 59. 

64. How is the solid content of a cube obtained I 60. Howmany 
solid feet in a cubic block 3 feet long, and 2 feet wide, and 2 feci 
tliick 1 [8] In one 10 feel long, 10 feet thick, and 10 feet wide 1 
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64 Howmany cord feet in 33 solid feetl in 64 3olLdfpet? How 
many cubic feet in ^ of a cord of wood! in 1 cordi Repeat th* 
Tableof Cubic Measure. Its use! 54. 



65. Which is reckoned by years, months, days, &o. 

60 seconds [sec] make 1 minul«. , . ni. 

60 minutes make 1 hour. . . . h. 

34 hours make 1 day d. 

365 days make i year. , , , Y, 

7 days make 1 week. . , , w. 

4 weeks [in common reckoning,] . , , make 1 month. . . mo. 

52 weeks [in conimon reckoning,] . . . make 1 year. , , . Y. 

30 days [in common reckoning,] . ■ . . make 1 month. . , mo. 

13 months make 1 year. . . . Y. 

100 years make 1 century. . C. 

66. The number of days in each month are as follows ; — 
January 31 days. May 31 days, September 30 days, 
February 28 days, June 30 days, October 31 days, 
March 31 days, July 31 days, November 30 days, 
April 30 days, August 31 days, December 31 days 

67. The days in each month are often expressed thus ; 
Thirty days has September, April, June and November . 
February has twenty-eight, and thirty-one the cnhers rate, 
Except inleapyear,' happening once in four. 

When we give to February one day more. 

68. A natural' day' is . . 21 hours. 

A Lunar* month' .... 4 weeks or 38 days. 

A Solar' year' 365 days, 5h. 48m. 48 sec. [nearly], 

A Civil' year' 12 calender'" months" or 365 days. 

A Julian" yeai" , . . . 13 lunar months. Id. 6 h. or 365^ days 

69. When any year can be divided by 4 without a reniainder, it in 
leapyear,- except the centurial' years, which are explained below. 

I Leacvijr. Pocolled,tiecausollieyeBrfcojuaa ilwetefKnn MS loMSdajs. 
a CBBTLHiil.. IL. tmlwiOiBemiKry.] or, orbeloiiging loacBiimry. 

4 LUKIH, [L.lwMrfAiiiiDOB.l PertaininBloHieiniKin. 
touudlhe enrtti, b^ng, BlOcOy 8peo\iing, W dujB, 7 lioura, 43mLnule9, 5 ssconds. 
T A SoLiK Veib, or AYbib, proper] j spealuug, is Ibe period wliLch Uis eink re- 
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MOTION. 10 

70. When there is a remainder, it denotes the numher of jeara 
since the last leapyear; as, 1836, 1S40, 1844, but in 1839, for ici- 
stance, there will be 3 over; 1839, then, is the 3d year since the 
laet leapyear. 

71, How ia Time reckoned? 65. Repeat the Table, 65. How 
many days [See 66] has January! February 1 Maichi Aprill 
June? August? December! 

73. How are the days in each month expressed! 67. How may 
a leapyear be known? 69, 

73. Howmanyminutes in 93 secondsl in 1 hour and 37 minulesi 
days in 4? weeks] years in 60 weeks! months in 70 days ! inlcen- 



74. For calculating the motions of the planets,' and computing 
latitude' and longitude.' 

60 seconds (") make 1 minute. . . . 

60 minutes make 1 degree. . . . ° 

30 degrees make 1 sign s. 

12 signs or 360 degrees, the whole circle of the Zodiac.' 

75, Every circle, whether the greatest or least possible, is divided 
into 360 equal parts, called degrees, and each degree into 60 equal 

3 LonalrucB. ftom lon^^, L, totig, nuana in Lta applicauon, Ihe dislance of any 
ptaoeon the globe lyom B]iollL«r pLace eadiward DcneatwarU; LUediHlaQc^orauy place 
Ooai * E<Ten inniiUra.ie) 

4 CELisTii.li, il,. ealeiiU.i Heavenly ; belon^iig u> Ibe uppeir rtjjioiiB, or Lhal a pari 
or vriilctj wa ua over our hsada ill a clear sby. 

t Equator, L. is merely an Itneginory (t!| line or circle, which is 9upp»seil la pass 
quite round Ilia earlh lh)m East » WesL 

fl Meridian, IKtsa xunifiH. L. miil daa, is an inaelnary larcle, whicb is supposed to 
pass tram Nortb to aDvih qoiie round ilie eenb tuid ihronch each pole. 

made up by adding, every fonrlli year, one mere dsy, meWng 3Dfl days to the year, oillei 
Biaeeiinle (IS) or Leapyear, Bisseitila or Leapyear Iben lias SM days, and heppeus 
onee <n 4 year*, » Ibai any year ibat am be divided by i without a remainder, Is 
called Leapyear, as IBSt, IBM, 1S44, &o, -wlUi Um IWlowlng erc^iUon, viz : By ibis 
reckoning the cItU year wonld bave 11 loimitee and al»ut 12 seconds more than Che true 
•olar year ; Mid arerj eentarlal year, that Is, Ilie ytar that completes a oailun' would 
be a leapyear, theitelbra to make the two years correspond, it was ordered thai 3 csnm, 

"^''revdivb. rI..rmofcrj.] 



iaiqi through the eenire of any thing < 
m North to Soulh through the c«ilre or 
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parts, caUed minutes, and tach minute into 60 equal parts, oalled 
Becands. 

76. Tlie circumference' of the earth ie a great circle of 3fi0 de 
grees. On this circle every minute is reckoned a mile, 60 of which 
are equal to 1 degree or about 69j statute or common miles. 



77. TABLE 

IS things make 1 dozen. 

13 dozen mate 1 gross. 

13 gross or 144 dozen . make 1 great gross. 
20 things make 1 score. 

5 score msike 1 hundred. 

34 sheets uf paper . . . make I quire. 

SO quires make 1 ream. 

300 pounds make 1 barrel of pork. 

300 pounds make I barrel of beef. 

196 pounds make 1 barrel of flour. 

30 pounds make 1 barrel of anehovies, 

112 pounds make 1 barrel of raisins, 

S56 pounds make 1 barrel of soap. 

300 pounds make 1 bairel of shad or salmon. 

7J pounds make 1 gallon of train oil. 

11 pounds . . ', make 1 gallon of molasses. 

14 pounds make 1 stone of iion or wood. 

8 pounds make 1 stone of meat. 

38 pounds make 1 tod. 

56 pounds make 1 firkin of butter. 

94 pounds make I firkin of soap, 

113 pounds make 1 quintal offish 

364 pounds make I sack. 

l»Jcwt make 1 fother of lead. 

30 gallons make 1 barrel offish. 

33 gallons make 1 barrel of eider. 

33 gallons make 1 barrel of herring, England. 

43 gallons make 1 bar. salmon, eels England, 

7| bushels make 1 hhd. on shore. 

8 bushels salt make 1 hhd. at stia. 



78. How many single things in 5 dozen! In I gross? In 5 score T 
fiheets of paper in 3j quizes ? quires in 5} reams ? 

79. How many pounds in Sj bajrels of pork? In f of a barrel oC 
shad? In 2| barrels of shad ^ 
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80. BOOKS. 

A Folio' is when a sheet is folded in two leaves. 
A QuiftTo' or 4to., is when a sheet is folded in four leiyes. 
An Octavo' or 8vo., is when a sheet is folded in eight leaves 
A Duodecimo' or 12mo., is when a sheet is folded in 13 leaves 
An ISmo." is when a sheet is folded in IB leaves. 



ALIQUOT PARTS. 

81. An Aliijuot Part is that number which is contained in an- 
other an esact number of times r thus 5 is an aliquot part of 15, for 
it is contained in 15 exactly 3 times ; that is, 5 is j of 15. 

82. So 50 cents and 35 cents are both aliquot parts of a dollar ; 
for 50 cents = (these 2 lines mean ejuo/ io) ^ of 100 cents or I dol- 
lar, and 35 cents = J of 1 dollar. 

83. Again ; every 6f cent piece is an aliquot part of 100 cents or 1 
dollar, being exactly tV "fa dollar, for 6i times 16 = 100. 

84. Again; every 13^ cent piece is an aliquot part of I dollar, 
being exactly J of a dollar, for 13j times 8 = 100. 

85. If one 6j- cent piece is ^, then two 6J cent pieces, which 
make ISj cents, are -^, and y^ are equal to J; for 8 times | are |, 
which are equal to 1 whole ; and 8 times y\ ate ff , wliich are also 
equal to 1 whole. 



80. TABLE OF ALIQUOT 


PARTS. 




One . . . 


. c ■ 


cent piece, or Cj- c 


nts=^^ 


d 


Two . . . 




cent pieces, or 13^ c 


nts= J 


d 


Three . . 


. 6 


cent pieces, or 18J c 


nt3=-^ 


d ar 


Four . . 


. 6 


enc pieces, or 35 ce 


nts=J 


d 


Five . . . 


. 6 


cent pieces, or 31^ c 


nls=^ 


d 


Six . . . 


. 6 cent pieces, or 37| ce 


nts= ? 


adU 


Seven . . 


. 6 


cent pieces, or 43| c 


nts=-ft 


d ar 


Eight . . 


. 6 


cent pieces, or 50 ce 


nts=? 


d ar 


Nine . . 


, 6 


cent pieces, or 56^ c 


«^-A 


ad 


Ten . . . 


. 6 




ntL4 


d U 


Eleven . 


. 6 


.^nt pieces, or 68J ee 


ad 


Twelve . 


. 6 


cent pieces, or 75 ce 




ad liar 


Thirteen 


. 6 


ent pieces, or SI ce 




ad 


Fourteen 


. 6 


enf pieces, or 87 c 




d 


Fifteen . 


. 6 


ent pieces, or S3 cenls=|4 


d 


Sixteen . 


. 6 


cent pieces, or 100 c 


nts=ONE D B 


t Folio, frarntbeLBIra/o 


iam a liaf. 








qumliii. Itie rmrth. 






4 Duoceciho.'lsUii dal 


oa«„us. the riffftrt. 
ctfflui, the (w(Jfl*. 






i An IBoio. from 


Klmw, 


L.nj'AlA.anili.H7«i.,L.l 


alh, tolh in; 


kins sigklim. 
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One . . . 


12 c 


lit piece, 


Two . . . 


12 e 


nl pieces 


Three . . 


12^ ce 


nt pieces, 


Four . . . 


12 c 


nt pieces 


i'ive . . . 


12^ c 


nt pieces. 


Sis , . . . 


13!- « 


nt pieces. 


Seven . . 


191 «e 


nt pieces. 


Eight . . 


mo 


nt pieces 



ts— I of a doUxT. 
ts= i of adoUar. 
ts^f of a dollar 
ls= 2 of a dollar. 
ts= I of a dollar. 
ts= i of a dollar. 
ts= 5 of a dollar. 
ts^OsE Dollar. 



87. What is meant by aa aliquot parti 81. Why is 5analiquot 
part of 15? 81. 

88. Whataliquot partof a dollar is ej cents! isSOcentsI is 25 
cents? IS^cents! Why is each an aliquot parti 

89. Why is -^g equal to J? See 85. 

90. Why is j*f or | equal to J 1 A. j% is equal to J, because it 
means 4 of 16 equal parts, which is J of them : and | is equal to J, 
because it means 3 of 8 equal parts, which is also i of them. 

91. How many cents in 1% of a dollar 1 in^! m-;rT' '"jl ifiS 
in|1 in-ff! in J! inji Repeat the Table. 

92. What will 4 knives cost, atej cents apiecel At 12^ cents 
apiece 1 At 25 cents 1 At 50 cents 1 

93. How many 'yards of cioth may be bought for 1 dollar, at 50 
centsayard? At 25 cents a yard 1 Atl2icents? Atejcents? 

94. How many yards then would 5 dollars buy at 50 cents a yard 1 
At35 cents? Atl2leents1 Atejcents! 

95. MaTy,havLng purchased 29 yardsof ribhonforejcems a yard, 
gave the merchant a 3 dollar bill; how much change ought she to 
have received! 



MISCELLANEOUS QUESTIONS. 

VIII. 1. A man bought 13 bushels of wheat for 30 dollars, and 
Bold 9 bushels for 25 dollars. How many bushels had he left, and 
what did they cost him ! 

3. Suppose a stage goes 130 miles in 12 hours, and a railroad car 
3 times as fast, how far itoes each go in an hour ] How far would 
they be apart in 3 houis after they had started 1 

3. How manytimes IS in 37! 2 ^; times 12 are how many' 
How many tunes 11 in 30? 2^ times 11 are how many? 

4. Howmany inches in 8 nails? yards in 10 rods? cents in 5 
dollars? shillings in 2 pounds 3 shillmgs ? 

5. When a coat costs 3 pounds 2 shillings in London, how many 
guineas, at 31 shillings each, will pay for it! 

6. If 1 quart of rum is enough to make one man act like a fool 
huw many at that rate may be made fools by 10 gallons ? 
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5 QrESTIONS, 23 

7. What would a narrow strip of board only 4 inches wido and 3 
feet or 3G inches iong cost, at 3 cents a square foot? How many 
square rods make 1 acre f [4 times 40.] 

8. When a piece of land is 40 rods long, how wide must it be to 
makelacrel A. 4 rods, [for 40 in 160=4 times.] Howwideto 
make 3 acres 1 When a piece is 60 rods long, how wide must it be 
lo make 1 acre ? — to make 2 acres 1 

9. How mMiy solid feet in a block whose three dimensions, via 
'ength, breadth and thickness, are each 3 inches ? How many when 
each dimension is 3 inches 1 is 4 inches 1 is 5 inches t 

1 0. How many cord feel in a small pile of wood, 4 feet long. 3 
feet wide and 3 feet deep! How many m a pile S feet long, 2 feet 
wide and 2 feet high 1 In one 8 feet long, 4 feet wide and 4 feet high ' 

11. If a man earns 1 dollar a day, how much will he earn in the 
awful days for labor in 1 week T in 1^ week 1 in 3^ weeks % 

12. At 1 dollar a day, how many weeks' labor may be hired for 
13 dollars! [3^.] forSSdoUars! for 30 dollars ? for 33doilars1 

13. What will 16 pounds of butter cost at 12^^ cents a pound 1 
What wdl 24 pounds cost 1 35 pounds cost 1 

14. What is the cost of 4 bushelsof potatoes at 35 cents a busheli 
of 30 bushels! 40 bushels! 41 bushels! 

15. When 3 bushels of dried apples sell for 6 dollars, what are 
they a bushel 1 What would 3 bushels cost 1 8 cost ! SO cost ! 

16. If 5 yards of broadcloth sell for SO dollars, what will 8 yards 
sell for at the same rate! Find the price of 1 yard first. What would 
be the price of 9 yards ! II yards! 13 yards! SO yards! 

17. If 8 pounds of sugar cost I dollar, what will 3 pounds cost ! 
How many pounds may be bought for 4 dollars ! for 5 dollars ! for 
10 dollars ! 

18. When 4 bushels of oats cost 8 dollars, how many bushels may 
be bought for 3 dollars 50 cents ! for 3 dollars 50 cents ! for 5 dol- 
lars ! for 8 dollars 50 cents ! 

19. How many wholes are J, |, J and 1 1 ^, -^, ^, -^^ and y^ 1 
I, s and |! | and | ! [Ij] ^, |, I, J, | and |! 

20. When a floor ia i feet square, how many square feet does it 
contain! [4 times 4.] 

21. What then is the sq^iare of 4! [IS.] What the square of 51 
[5 times 5.] What is the square of 6 ! of7! ofS! of 10! ofSOl 

83. The 4, before it is multiplied by itself, is called the square 
root of 19;' what then is the square root of 25, and why! 

33. What is the square root of 4 ! of 9 ! 18 ! of 36 ! of 64 1 o( 
100! of 144! of 400! of 10000. 
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24 MENTAL 

24. In a square room which is calculaWd to accommodate 100 
boys, how many must sit on a single bench 1 

25. Suppose 400 scholars should wish to form themselves into a 
solid phalanx,' or square body, how many must stand in each rank' 
and file f A. 20. 

26. What is the cubic or solid content of a icgulai cube 10 inches 
'ong, 10 inches wide, and 10 inches thick ? 

37. What is the 10 and 1000 each called ! A. The 10 is called 
he cube root of the 1000, and the 1000 the cube of 10. 

38. What then is the cube of 2, and why? A. 8, because 2 times 
3 are 4, and 2 times 4 are 8. 

39. What is the cube of 3 ? Wliat is the cube of 4 ! 

30. What is thecube root of 8, aiid whyl A. 2, because S times 
3 are 4, and 3 times 4 are 8. 

31. What is the cube root of 97? of 125? of 1000? 

33, What is the length of each aide of a cubical block which con- 
tains 1000 solid or cubic inches ? What is the cube of 10 ? 

33. 6 is i of what number ? 10 is J of what number ? 

34. 13 is I of what number? 11 is j of what number? 

35. What is that nmnber J of which is 9 1 ^ of which is 8 ? J of 
which is 101 ^ of which is 12 ? ^Jj of which is 11? 

36. Whatnumberis thatf ofwhich is 10? JmuatbeS. A. 15, 

37. What number is that J of which is 34? Fiadifiist. A. 33. 

38. What number is that /s of which is 16 ?— f of which is 30 1 
J of which is 63 ! J of which is 60 ? ? of which is 73 ? 

39. If I of a barrel of flour cost 4 dollars ; what will J of a bar- 
rel cost ? What will the whole bairel cost [|} ? 

40. A man bought ? of a load of hay for 6 dollars, what was the 
whole load worth at that rale ? Find the value of } first, 

41. Henry's age is 14 years, which is J of his brother's age. 
How old is his brother? Find how much j ia first. 

42. A man lost 15 doUars, which was fy of all the money he had ; 
how much had he ? How much had he left 1 

43. A man, who owed a certain sum of money paid 12 dollars, 
which was ^j of the debt ; how much remained unpaid 1 

44. A man, who lent a certain sum of money, could collect only 8 
dollars, which was j of it ; how much did he lose ? 

45. If a man, having a quantity of flour on hand, sells 20 bairels, 
which is I of it ; how much will he have left ? 

46. Suppose a man sells J of a barrel of flour, for 14 dollars, what 
will the remainder of the barrel bring at that rate ? 



1 PKxUfli. A square Uatlalion 


or Sody of aoldisra, fbr 




and ileep ; any body of Itoops or mai 












idingEidebysidslnali 


ne;alinBqfihinss;dagrM 


riasBjord^ridBgfMWiUinuj. 






S File, A Uuead, Hiring nrUne; 


a bundle of papers U. 




oich indofscd : a roJJ, lisl, or calalo 


euejarowofsoldiera 


ranged one Uoliinil anoiHa 
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MlBCEi.LANliOUS CiUISSTIONS. 33 

47. A boy liaving a stick, broke it into two parts, one of wtt'^l 
was 2 feel long, or J- of the length of both parts ; what wis ttW 
length of the stick before it was broken' 

48. If i and | of a number are 16 ; what is tha' numVier ! 
Note— Say J and f are ^ which is 16; thenjia J of 16, wiK.'.i, l* 

4, and | Ib 5 times 4, which is 80. A. 20. 

49. If I and | of a number are 10 ; what is that number ^ 
60 If 4 and | of a nnmber are 70 ; what is that number ! 

51. There is a pole erected so that \ stands in the mud, f in iln 
water, and the rest which is 10 feet above water ; what is the entlt.i 
length of the pole ! 

52. There is a pole, f above water, | in the water ; and 8 feet in 
tlie mud ; what is the entire length of the pole 1 

53. Font men A, B,C, and D purchased asloop together. AfookJ 
of it, B. ^, C. 4 and D, the rest, which cost hun 100 dollars. What 
was D's pai-tl Whot did tha other parts severally cost? What did 

the whole aloop cost % 

54. The fifth part of an army was killed ; § of it talten prisoners, 
and 1000 fled ; how many were there in the army ? How many were 
killed \ How many were taken prisoners ? 

55. In an orchard of fniit trees, -J of tliem bear apples, f bear 
plums : 8 bear peaches, and 3 bear cherries : how many trees of each 
sort are there in the orchard ! How many trees does the orchard con- 
lain* 8 trees and 2 trees are 10 trees which are \. 

66. In a certain school S^ of the pujiils study Arithmetic, f study 
Grammar and JO only read and spell : what is the number of scholars 
in the sohooll What is the number in Arithraelic? What is the 
number in Grammar 1 

57. A mMi having 10 oranges would divide them so that his own 
son Samuel may have 4 more than' his neighbor's son George ; How 
many must he give to each ? 

Note — Give 4 to Samuel first then divide the rest equally between 
the two 1 A. Geoj^e 6, and Swnuel 10. 

58. A gentleman bought a horse and carriage for 240 dollars, paying 
40 dollars more for the horse than for the carriage ; what did each 

50. A man and a boy were both hired for SO dollars a month, the 
man receiving 4 dollars a month more than the boy ; what would the 
wages of each amount to in a year 1 

60. A man, woman, and boy were hired a week for 21 dollars! tts 
woman to receive 5 dollars more than the boy, and the man 5 dollars 
more than the woman ; at tliat rate what would the wages of each 
amount to in one month. 
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ARITHMETIC* 



PART SECOND, 



QUANTITY AND NUMBER. 

DC. 1. Quantity* is any thing that may be increased or <limin- 
iahed; as, a sum of money, a line, weight, 

3. A QuiNTiTY is ascertained to be great or small, much or little 
only in comparison with a known quantity of the same kind, which ia 
tiither greater or smaller. 

3. For example, ten thousand hogsheads of water is a great 
quantity, compared with one gill of water, but quite a small quantity, 
compared with the water in the ocean. 

4. A Unit,' which represents* a single thing; as, 1 hat, 1 ounce, 
&c. is fixed upon as the criterion' or known quantity by which to 
measure all other quantities of that kind. 

5. Thus 3 would express a quantity 3 times as great as 1, that is, 
% units ; 3, 3 times as great, or 3 units, and so on. 

6. Quantities then of every kind are properly expressed by NtlK- 
BEHS ; as 5 bushels of rye, 5 oranges, &c. 

7. A Concrete' Numbeh has reference to some particular object 
or objects ; as, 1 man, 3 dollars, 3 benches. 

8. An Abstnact' Number has no reference to any object what- 



oai, [F,'(AMr«. L. lieorin.) epeci 


lingbynuiDbwa; calculsling. 

ulalioo; B sjBi™., plan, acbcme; oppo«4 


CTICK, [P. pr^iq^e.^ Babit, UM. d. 


rm^y'bamc'?^ or dimiBiBhed ; Hignes.; 


r, I^ t«u.] One^ svorddenotlnE 
KESSBT. To show; looihiWl; lod. 
rimoN, [G. JriimoB.) A BUmdatd . 


aeinglBOiing. 
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9. Denomination' ia a name given to unKs or things of the same 
lort or class ; as, 4 dollars, 5 oranges, 10 pigeons. 

10. A Simple Number is composed of units uf the same ralue or 
denomination. 

Jl. A Compound' Number is composed of two or more simple 
numbers of different denominations, bnt of the same genus,' kind, or 
general class. 

13. Thus 2 pounds is a simple number, so is 5 shillings ; but 3 
pounds 5 shillings taken together, forms a compound number, for it 
has one denomination of pounds, another of shillings ; but both are of 
the same kind, or gMieral class, viz. money. 

J.3. Arithmetic treats' of numbers; as a Science,' it explains 
Lheir properties ; and as an Aht,' it teaches the method of com- 
puting' by them. 

14. Abithmetic has five principal rules for its operation, viz. 
Numeration, Addition, Substraction, Multiplication, and Division, 
which ate oflen called the fundamentaf or ground rules of Arith- 
metic, because they are the foundation of all the other roles.'" 





.ion) g.WhalisaSimpleNuroberT 10. Com- 




mple of a compound number. See 13. What 






13, How many mlcs has it for i 


lis opeialions ! 14. What general iiarae have 


ihcserolea, and why? 14. 





4 Species. A liiDd, sun, class: asobdlvIeloD of agoneral Eum called a I'mis, I 
IhingB Uint [oaomliLe each olbet m several parlicnlare Ibrni a ipecitu ) when aei 
sjioclea a™ cfflnpoted togoUlcr and we observe aoTBTid pacdeulan conunoii lolliew 
ifiey form i.grjBUi a species then la one class or a genns. 

} Tbut, [F. trnier.} To handle; to ose; to dlsDourae on ; toeniertain nithDu 
peivw j to negoclaU) ; la iminaee In the appUcitlDn of remedies. 

i Scmioi, [L. 5aiiiliB.1 Knowledge : a system eDinprMiig Uie iheary andica 
witbeul any piBcUcBl appllFatlon ; and tlierefore stands oppesed to Art. 

7 Aet, (L, htM Human bMU; nsyelBidorrules; skill; doiterlty. 

8 CoHFUTiTio. Counting : numhccing ; reelionine, esUmatlng. 

0. FunttxHBr'TAl.. iL-fitaSajTunt, seat-i Relatinr lo the tbandBtion or banis. 

10 Addilion alone may not inappropriately be aljled Ibc sole or niDdiun»nial n 
irilbmelli!,6waH tbe other rnles are easily resolvable (II) into this ttngle one. 

10 Thus 4 in ao, S times, becsaae 5 times 4 are SO. Division then involves lbs 
clple of MuUlplicalion. 

30, HenceMulliplication may be pcrforaied by Addition' 
U SisoLVABLE, [L.rMohio.l Tlial may be ndneed 10 flcst luhtciples. 



dzvGoogk' 



NUMERATION.' 

X. 1. There are three methods, as we have seen, by which num. 
hers are represented ; viz. by wcr<fa, by single lettera, and by eharac- 
tors usually termed ;^rej' and sometimes digils." 

2. In tlie method by letters ; which is called the Roman method 
eoajise the Romans invented' it; are employed seven istters only 

viz., I, V, X, L, C, D, M. 

3. This method possesses some advantages over that by figures ; 
but it has become nearly obsolete,' being confined principally to the 
numbering of chapters, hymns, &c. 

i. The method by figures; which is called the Arabic method, 
because the Arabs invented it ; is, talten as a whole, by far the shortest 
and best method ever devised. ' 

5. In this method are employed ten figures only; viz. 
1,2,3,4,5, 6, 7, 8, 9,0; 

odo Iwo Ihreo four five sij seven eight nine cipher 

6. The first nine figures, which have each an absolute' value, are 
called significant' figures, \,o distinguish them from the cipher; which 
has no value in itself, being used merely to fill a vanant" place. The 
cipher is also called naught or sero.' 

7. By variousiy combining" these ten characteis, no number can 
be conceived of too great to be represented by them, as will appear 



by the sequel." 
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3. Whith ia the best method? i. 


Deacriheil 
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empii 
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Of what use is the cipher! 


' 6. What. 
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ul the jnrddle or rhe 11 tbamtmy^ittOBt eight hundred yeaiaago. 

Car inntanre, you wonid itcognSm ( 14) ol once theb- numotsls, (IS) 
■ word of iheir language, 

, afitgtr.i ThemeBanreoftiSiigcr's hnwlih.oilbefliunbofiill 
-.„ calleatrODi coimtinglho fin^ffiTB in reckoning. 

3 "nia ohanioleT Is oalleil h (dpiwr, ftom (he Arnhie ward Upkfmit which BiniifleB ft 

el^ksr, hu beCD ettonded u> tba whole Hrt of ArLthmeLic, which bsB been called Uj c^iW, 
lDeui<l« Is wri KitbtgHm. 

4 NuMBBiTioir, [L. BioBnYKio.J Numbsrlng ; Ihe scl of nnmhering, 

5 iHfEsTIs, [L.uniBilM.] Fonmloul; detieeil: conlrived; forgea. 
G Obsolete, [L. obro/vJiif -J Gone Inlo diffurio ; dlHnffid, peglecrea, 

7 Bjvhbd, (F. imurj fflvcnbj will; baiocaibed; OKilrlYed; Invented. 

8 Absoldt^ rJJ- afaohUta.^ C«nplele; positive; uncondilional; independent 

10 TiuKT, (p'.jvsmL.vEUU.l Empl)'; jiotmied; exhauMsd <^ nlr ; unoccBpM 

11 CoHBinncs, [P. lowMner.] CniilDg doselT i jmning; confederating in puinw. 
18 SEguBL, [F. iHiunt-l Tbel which Ihllowa i conaequciice ; event. 

^ ,:entubv. [L. cnlHrvi.l a period of one bandtcd years. 
i, oEcooNTic, [L. r«egm(io.l Tolinow again ; to revise. 
;;■ Numerals, [L. nomn-ano.l Characters mei for teprcoonling nnmhcra 



8. The TTwiT, which occupies the lowest plaxse in the scale o 
whole numbers, means a, single thing ; that is, one ; as, 1 hat, 1 boy. 

9. The Ten, which means 10 units, is the least number that is 
formed by the union' of two single chaiacters, to wit : by annexing^ 
the cipher to the figure 1, thus, !0; twenty, thus, 20 ; thirty, thus 
30, &c. 

10. The HuNDttED, which is U 
nesdng' two ciphers tu the figure 
200; three hundred, thus, 300, &c. 

11. The Thousand, which means ten times 100 units, la formed 
by annexing three ciphers to the figure 1, thus, 1000 ; two thousand, 
thus, 3000 ; three thousand, thus, 3000, &c. 

12. The Ten Thousand, which is ten times 1000 units, is written 
thus, 10000 ; one hundred thousand, thus, 100000, &c. 

13. In these examples, every additional' cipher increases the value 
of the figure 1 , ten tunes, by removing it one place further towards 
the left. 

14. When a cipher or ciphers occur* on the extreme' left of other 
figures, they possess no value, as, 01; oi 001, or 0001, each of 
which examples means simply 1. 

15. tn general, the refiioval of any figure OTie place further towards 
the left, en/iance^ its value ten times. 

16. Thus in nil, the first figure on the right means 1 unit; th^ 
next, on the left 10 times 1 unit, or 10 ; the next, 10 times 10 units 
or 100; the next, 10 tunes 100 units, or 1000; all making one thon- 
sand one hundred and eleien 

17. Hence nu rOieJStnerease from llen^n to the! fill itenfold' 
proportioti,' as m the foUou tng Tails 

IS NUMLitnON TABLE I 

10 units . make 1 ten 

10 tens . make 1 lunlrtd 

10 hundred'; make 1 ll uusind 

10 thousands make 1 tenthiusand 

10 ten thousands make 1 hui dred thousand 

10 hundred tho isands ntiake 1 million 

S What is meant by then t' 8 Ho' 
t 10. How, the thousandt 11. Hoi , 
What effect has Iha cipher in these examples t 13. .What does the Jigurel with 
eil her one, or two, or three ciphers p^fixed represent X ] 4. What is the effec. 
ofreraouingaligurototheleft! 15, What does each ^re 1 in 1111 mean! IB 
What is the law of moreaae? 17. 
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so ARITHMETIC, 

19. Suppow a curious old miser to have laid up Eeveral bags of 
dollars containing the followmg sums, viz. 1 dollar, 10 dollars, 100 
dollars, and lOOUO doUara. 

20. Then 1 bag of 1 dollar would represent I unit; 1 bag of 10 
dollars, I ten ; 1 bag of 100 dollars, 1 hundred ; 1 bag of 1000 dol- 
lars, 1-thoueand i and 1 bag of 10000 dollars, 1 ten thousand. 

21. As the second bag and all the succeeding ones lire each bat a 
single collection, or but one thing, it may properly be called a unit, as 
well as the bag that contains but I dollar. 

33. Hence, a series,' or a progressive' order" of units may be 
established in which each succeeding* one shall bo ten times the 
valne of a formei: one. 

53. Simple units may then be denominated' the first order, tens, 
the second order; hundreds, the third order, and so on. 

54. Thus in 4689, the is fl units of the first order ; the 8, 8 unite 
of the second order ; the 6, 6 units of the third order ; the 4, 4 units 
of the fourth order. 

36. We see also that the value of figures depends on the places 
they occupy. 

26. When 2 and 5, for instance, stand separately, they mean simply 
3 units and 5 units; but placed together, they may mean either 35 

37. The value of a figure standing alone, is called its simple value; 
when combined with other figures, its locos' value. 

28. To express two thousand three hundred and forty-five, we 

write them as follows, via. 

I a Write the 3 in the Thousands' place ; the 3 in the 

5 S Hundreds' place ; the 4 in the Tens' place ; and tlie 

S g „ " 5 in the Units' place. This is called Notation. 

g □ g E 29. To ascertain if we have correctly written the 

^ "o J "^ number, begin on the right and say ; units, tens, hun- 
8 3 4 5 (Jreds, ijiousands ; then begin on the Jeil and read, 

&. Eepeatlhe Table inwhichlOunitsjnakelten,&c.! 18. Howmaaiyunils 
arethereinStens? inStens? tensinMunits? inlOOuuiteT inBgiioils) [8 tens 
uid9units.] tena in 95 units 7 inlOSunils? [lOandSunita.] tensinieSanilat 
hundreds, lens and nnils m 165 units ? [1 hun. 6 tens and S units.] in 456 units ? 
units m 4 hundreds 5 tens and 6 units ! What is meant by a series of units ! 23. 
Give an example? 20,31, What eonstitute the several orders ? 33. In46a9,fi« 
instance, point out die different otdeis ! 21. On what does the value of a figure 
depend? 25. In expressing 2345, by figures, what places nould each figure 
occumr ? 38. How is it aseertamed if it be eorrectly written ? 29. What num- 
ber will 1, 2, and 3 represent, taken ttraelher in the same order as Ihey stand I 
A. One huiulred and twenty-three. What number Will 3, 3, 4, and 5 represent, 
taken in lilie manner? 

i Dendmihite'd, [L.JHujmtniifus.j'MBnicd, called; slylsd. 
» LociL, IL. hct4i, a place.] Of or boloTiging to a i>la«. 



dzvGoogk' 



giTing to each figiiie the name of the place against which it stands ; 
thus 2 thousand 3 hundred and 45 ; which we find corresponds with 
the given number. This is called Numeration. 
30. Write in words oi " 



right. 






8 9 1 I 8 7 5 2 

separate large numbers by a 



Is of three figures e; 



. The Prst period ; ; 
of units, is called the period of Units. 

33. The next lefl hand period, for a similar rea 
period of Thousands, and so on as in the following. 

34, NUMERATION TABLE II. 



of u 



«g • si 

■Si I 

Wh5 Whs 



3§ ^f=l 



■20,000, 



,000,000, 
,000, 
,000, 
,000, 
■700, 



,000, read 100 billion 

,000, read 30 billion, 

, read 3 billion. 

,000, read 400 million. 

,000, read 50 million. 

,000, read 6 million. 

,000, read 700 thousand. 

80,000, read 80 thousand. 

9,000, read 9 thousand. 

900, read 9 hundred, 

9 0, read ninety. 

133,456,789,999, read one hundred twenty 
aree billion, four hundred fifty-six million, seven hundred eighty 
line thouBSind, nine hundred and ninety-nine. 

Q, What are periods of figuieaV 31. What ate the first, second, third, &o.. 
aeriodscsilled? 32. 33. Repeat the Numecatjon Table II; as, units, tens, him 
dieds, &c., asfaras hundred billiaus ? 34. Wlist figures in the Table repFesem 
nineiy? Nine hundred? Nine thousand? Eighty thousand? Seven uisDtei 
Ibousand? Siit million ? Fifty million ? Four hundred million ? Thret li n> 
Twenty billion? One hundred billion? 
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35. Write in woriJs on the slate the following numbers. 

900,000,000 

763,345,37 1 

8,000,000,000 

7,3 63,49 1,733 

50,000,000,000 

49,4 16,53 1,272 

800,000,000,000 

987,365,2 14,7 18 






44 


6 4 3 


4.'! 





46 


7 8 2 


47 





4fl 


7 8 9 


4'.) 





M\ 


8 9 S 


51 



52. 8,008,008,008 read 8 billion, 8 million, &c. 

63. 70,070,070,070 read 70 billion, 70 million, &e. 
54.800,800,800,800 read 800 hiU'ii, 800 miU'n, &c. 

55. 6,000,600,000 read 6 bQl'ii, atid 600 thousand. 

56. 900, 000, 000, 009 mad 900 billion and 9. 

57. By canceling' all the ciphers in the last example the 900 billion 
and 9 becomes only 99. 

59. Hence be caieful to fill all vacant plans with cipheis." 

RECAPITULATION. 
59. Notation is the writing of numbers in figures; Nuiiiera.tion, 
the reading of them e 



60. Begin on the left and inrite each figure according to its value 
in the Nwneration Table, taking care to supply ati vacant places wiih 

Q. What eautioa is given in respcet to vacant plates? 58. Give an eiaiiiplD 
ef Its inipottiinoe 1 57. What ia Nolation? 59. Numeralioii? 59. Wliat ia Ihe 
rule for writing numbeia ! CO. 






oe Qgurea to a period, is 



ThQEn^shteakonaixfitfiu'esfbTaperiud.wbich would carry Ihe mil Ucms^j^eccui 
atwva Table, Inlo llle biUionH' plaEe. One billinn then, b; Itae Fteucti nwds, eipresa 

fe,pMllyditnbilBlio« — - — " '— 

Tally MS the prefereJ 




§gl§g3 sSSSIa Sg^lgs 3g^§Ed SgsSgg 

i 333 theusaai 333 JinufriUiin, 33S thainaid 333 JriUion. 333 thausiiiid 333 I 
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NUMERATION, 33 

PROOF, OR RULE FOR REABING NUMBERS. 
61. Begin on the right and rmmerate by saijing units, tens, hun- 
dreds, 6(c. ; then begin on Ihe hfl and read, juining the name of j(i 
o/flce to each figure; which, if it correipond with ihe given numJtei, 
it coi'rectly written. 

NUMERATION TABLE HI. 



655, 656, 555, 555, 555, 555, 555, 555, 555, 555 

62. Read 555 octillion, 555 septillion, 555 sextillion, 555 quintillion, 

555 quadrillimi, 555 trillion, 555 billion, 555 mUlion, 
555 thousand, 556, 

63. Write in %ures on the slate, llie following numbers 

64. Ninety-seven. 

65. Four hundred and twenty-live. 

66. Three thousand and five. 

67. Forty-nine thousand five hundred and twenty. 

68. Six hundred and fifty-two thousand five hundred. 

69. Eight million nine hundred and forty thousand. 

70. One hundred and one, 

71. Five thousand and five. 

72. Four thousand two hundred and eight. 



I Peimitivi. Original, m« dertvei from any llilne ; piimiuy. 

9 FRErixIno. DolUng ut Die beginning ; placing aeOm. 

a NuMKHXLS. Of or iKtonglng w number ; runalBling of nnmbew. 

Pbefii. a leClCT, eyJlalile, or word, pni ai Uie beginning of a word. 
Ore. Twa,T]iBEB, anduptorwELvs, are rechoDed primltits (I) words. 
Thiktien, foustieh : TUIE and ten. mun and ten. &c, 

I TWEHTT, TniHTT, &0. are derived ftom TWO TENS, TKKIE TENS, &D 

1 TBI HUHDSED IB llom Ou Latin Aui or kmdrcd. 

I Tax TuoneiHD la derlrad ftom Ilia Saioa thimiimi. Tide and Ihc two preceiliPn 
KialB (S) are naually <«n«iderad asnrlmiUve In our imgnago 
IS Tat HILLioir is derived trwa Iba Frenob wiOion. 
" ~ '. Bii.T.ioR,TBiLi:ioif , qnlDHiLLUin, tcc. KTc ftiTmed by preflKlng (S> the LattB 

to Ibe termbiadon (4; iOton, with sucb alight modiflculluns (9) as eujihony M) 

requireB. TliB Lalin prefijes (7) are »ii, tmici; trsi, three; qaattuor, Jor; jiiinjtM, 

iuodetvH, iueloij Iredecin, thirteen. Ice' Tliesi ptefliea. miii illUn, make Mlliim, 
Tri2licn, QttaiTimm, QaiiailUm, SealWax. Si^ltUum, OBiDion, NomiUon, Uaieallum. 
Duedecitlioti,7Vedecithoa 
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73. Three hondwid thousand five hundred. 

74. Six raiffion one hundred thousand. 

75. Four million four thousand and forty-nine. 

76. Seventeen million one hundred and twenty-five. 

77. One hillion, one million, one thousand and one. 

78. Five hundred and twenty one billion, three hnndred million, 
three hundred thousand and one. 

70. Five trillion, five biHion, fi(e million, five thousand and fita 
hnndred and fifty-fi> e 

80. Sis quadrillion, six hundred million, four hundred and fifty- 
nine thousand and sixteen 

81. Two hundred and hftv qointdlion, sit quadrillion, two billion, 
three hundred and forty thousand t 

Figures on the slate are written thus, — 

^ S 3 4. J 6 J s p o 



SIMPLE ADDITION.' 

i, 8 dollars 6 



9 dollars 


fi 


tons 


3 cents 


7 dollars 


5 


tons 


4 cents 


5 doUars 


n 


tons 


9 cpnts 


8 dollars 


!1 


tcn-i 


7 cents 


6 dollars 


7 






4 dollars 


!! 




9 cents 


3 dollars 


4 


tons 


5 cents 


M. 43 dollars 






* 


XI. Q. How mil 


■Cllii 


<33a 


iid9! Whali 



5 mdls 


8 hits 


8 mills 


9 hats 


3 mils 


7 hats 


9 mills 


8 h,its 


6 mills 


6 hats 


7 mills 


7 hats 


8 mills 


9 hal3 



Jhm, l^^&^oa, tTiUwa, ond gvoA'iJiicn, Bcctahng m tile Eogliab wKalkHi. 



Suppose ilial spereDn employed la Mlliiu nic 



, hs nJU take ncailj' fburteeii ds;i 
(taen 88 yoan Go rer* '-"-- 



■the inhabltsniB of ibo United Stuee in IBSB, -mm abont 10 mHli 
jiDse all Ut»& persDDB hod been conmantLy employed In counlLDg m 
of Clirwt, Ibey could not bm yet liavp reclioiied a IriUion. 

ThoDgli we admit Uie eani, ftom tbe creaiiDn, lo b3»f been as j 
present (being about 800 mDUoa,) and tbe whole human race to 

moof^ wltiumr Intemlialon : cliey cotild "'■■ " *^ — — 

diedtbiKUtor i^mdrOHmat vl^'" 



1 port of imdrilHm of piewB. 

"" " I 45 cms. M.)JS3ouQ«e. m.) A 



EIUPLE ADDITION. 



35 



7. The Answer in adding is called the st 

8. A drover bought 5 cows at one tiroe, f 
How many cows did he buy in all ! 

6 cows. Proof. Havingaddedupwardsasbefore; which 

8 cows, makes 33, draw a line under the 5 at top ; then add 

_9 cows, downwatda all the figures under the 5, thus, 8 and 

A. 23 C0W3. flare 17; Then if the 17 and the 5 at top make 22. 

17 cows, as they do, the work is right. 
P. 22 cows. 
1 llTm p frm d] 



U S 



1 te 



dl 



f U wng 


ampi 8. 


{13) 


(13) 


8 1 11 g 


7P 




6 pe 


8 hU g 




9 hilhng 


4 p 


3 hilling 


P 




4p 


5 hill B 


3 pe 


4 hdh r- 


2p 


6 liU g 




7 hll g 


6p 


mk 


h 3 


1 h 


10 13 dd d 


the 1 ten in 


Its proper place, 



(alh ghl 
tol unit will make 11 units, thus keeping the 1 
therefore :— 

15. Write units under until, tejis under tens, hundreds UTtderhun 
dreds, t^c, then add eack column separately, 

(16.) (17.) (18.) (19.) 

3 2 pints. 3124 2 19S23322 

S 5 pints. 411 6343 413211 

2 1 pints. 233 123 3434 

SO. Cipher! are passed over in lidding, because they are used to Jill 
vacant places. See s. 6. 
(31.) (23.) (33.) (34.) 

400 4000 510040 4003005005 
900 300 306054 430100 

103 3000 600 

3 4 4 1 9 3 

35. A man bought a farm for 4,000 dollars ; he paid for his ei 
405 dollars ; for his horses 330 dollars ; for his farming utensils 60 
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36 ARITHMETIC. 

dollars ; and his expenses for securing his title were 3 dollars. 
What was the amount of the whole 1 A. 4,788 dollars. 

S6. Add into one sum forty, two hundred, three hundred and nine- 
teen, and nine hundred and forty. A. 1499. 

37. What is the amount of one thousand, tliirty-three thousand 
three hundred and sixty-one, five hundred thousand and ten, five mil- 
lion and five thousand 1 A. 5,530,371. 

38. What is the Bum of five, fifty, five hundred, five thousand, iifty 
tliousand, five hundred thousand, five million, iifty million, five hun- 
dred million, and five billion ? A. Ten Bs. 

aa. Add together 8 trillion, 800 billion, 80 billion, 8 billion, 800 
million, 80 million, 8 million, 800 thousand, 80 thousand, 8 thousand, 
8 hundred, 80 and 8. A. Thirteen 8s. 

30. Find the sum of 3 trillion, 3 billion, 3 million, 3 thousand and 
3 ; 90 billion, 20 million, 20,030 ; 200 million ; 200 thousand and 200 ; 
16 million, 16 Ihouaand and 16. A. 3,023,239,239,339. 

31. What is the amount of 4 million and six, 300 thousand two 
hundred, 90 thousand three hundred and one, 4 thousand two hun- 
dred and ten, 1 hundred and 70, eleven and 1! A. 4,394,899. 

39. A cashier has in one drawer 5,305 dollars, in another 400 dol- 
lars, in another 7,312, in another 2,309, a.id in another 43. What 
amount has he in all the drawers 1 

5 3 5 The first column makes 24 units or 2 tens and 4 
4 6 units ; WTite down only the 4 units and add in the 2 
3 q n o '^"^ ™'*'' *''* •^o'"™" "^ '^"^' which is called carry- 
4 9 wg 1 for every ten. The 3 to carry to 4 lens makes 
-—-—-*-= 6 and 1 ate 7 tens, and none to carry. The next 
' ^ column makes 13 hundreds, or 1 thousand and 3 hun- 

dreds ; carry the 1 thousand to the thousands ; therefore ; — 

33, When the amount of any single column is lOotmore : — Write 
down only the right hand figure, and eariy the left hand figure or 
&gwes to the next column. 

(34.) (35-) (36.) (37.) 
3906 4307 4128 3634 
4837 9353 301 209 
3339 408 7035 3315 



38. From the above it appears that we hegin on the right and carry 
1 for every 10 ; because figures increase from the right lo the left in 
a ten/old proportion. 



la you carry when the sum IS S9 ? 11&' 
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39. Add together 29,993 ; 31,995; 34,834 and 5,148. A. S0,969. 

40. A man bought a suit of clothes for 57 dollars, a pair of boots 
for 8 dollars, and a secretary for 28 dollars. What is the amouiit of 
the whole! A. 93 dollars. 

41. In an orchard, SO trees bear pears, 54 bear peaches, and 6 bear 
plums. How many trees are there in the orchard! A. 80 trees. 

49. A man bought a barrel of flour for 10 dollars, a barrel of 
molasses for 39 dollars, and a barrel of pork for 19 dollars. What 
did the whole cost him 1 A. 58 dollars. 

43. What is the sum of eighty-seven, two hundred and seventeen, 
eight thousand nine hundred and eighty-sis, and ninel A. 9,399. 

44. Find the sum of eight thousand and twenty, four hundred and 
Boventy-ninc, thirty thousand and sixty-five, A. 38,564. 

45. General George Washington was bom A. D.' 1733, and lived 
67 years. In what year did he die 1 A. 1799. 

RECAPITULATION. 

46. A»niTioN is the uniting of two or more numbers in one num- 
ber, which is called their sum or amount. 

47. Simple Addition istheaddingof numbers of the same denom- 

Bor.E, 

48. Write the njim&ers in coltimns, so that units may he added 
to units, lens lo tens, hundreds to hundreds, ^c. 

49. Begin on the right and place underneath each column its 
whole amoitnt, unless it be \(i or more ; in which case set down ihe 
right-hand figure ordy, and carry the left-hand one to the neat column 

50. Do the same with each culumn to the last, under which write 
the whole Stan. 

51. Phoof. Omit the top line, and find the sum of all the rest, 
adding downwards ; if the numbers were before added upwards and 
vice versa.^ Then if this amount added to the top line, corresponds 
with the first amount, the work is supposed to be right. 

52. Or, more practically, add the figures downwards without omilting 
the top line, and if the two amounts agree they will probably be tight. 

53. The rule as well as the proof is based' on the well kaown 
axiom,* that the whole is equal to the sum of all its ■parts. 

. Rale! 4S, i% 50. What 
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7 8 4 5 3 
9 8 7 6 3 
7 3 6 5 4 9 



59. Add into one sum 150; 1,965; 17,173; 229,200, and 
3,007,751. A. 3,256,339. 

60. A father gave to his oldest son 4,300 dollars, to his second 
2,300 dollars, and to his youngest 1,560 dollars. What is the amount 
of these several Burns! A, 8,060 dollars. 

(61,) (fi2.) 

987654331 876543103459652 

98765432 1300000000 

9876543 3210123456789 

987654 9999 

1)8765 88885555 

9876 444444444444444 

987 33107520 

99 786743513 

fl 8 15 



63. 1^'ind the sum of 1 billion, 97 million, 393 thousand, 696, ana 
1 quadrillion 324 trillion, 198 billion, 879 million, 148 thonsand, and 
53. A. 1,324,199,976,541,739. 

64. A gentleman purchased a ship for 95,000 dollars, and sold it for 
3,715 dollars more ^n it cost him. What did he get for itl 

A. 38,715 dollars. 

65. A gentleman sold a tract of wild land for 13,000 dollars, 
which was 1.750 dollars less than it cost him. What did he giyo 
for it! A. 14,730 dollars. 

66. A merchant had a store-house in which he had at one time 
6,000 bushels of corn, 5,756 bushels of wheat, 1,375 bushels of rye, 
6,750 bushels of oata, and had room enough left for 2,000 bushels 
more of com. How many bushels would the store-house hold ! 

A. 33,881 bushels. 

67. Two men started from New York and traveled in opposita 
directions. The one was to go 37 miles a day, and the other 35 
miles. How far would they he apait the first nigbtl A. 72 miles. 

68. How far were they apart the 3d night ! A. 144 oiiles. 

69. HowfarweretheyapartthaSd night" A. 316 miles. 

70. How far were they apart the 4th night! A. 968 miles. 

71. Howfar were they apart the 5th night 1 A. 360 miles. 
73. How far were they apart the 6th night! A. 432 miles. 
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i SUBTRACTION. 



SIMPLE SUBTRACTION.' 

k man owing 9 dollars paid 3 dollars. How many dol- 



10. Observe that like Addition, ^nits must be placed under unita 
tens under tens, hundreds under hundreds, t^c. 

11. From 6235 dollars take 21 11 dollars? A. 4134dollarB. 
13. From89659hu8hel3take7216bushels? A. 82443 bushels. 

13. A merchant having 13,069 bags of coffee sold 9, 020 bags; how 
many bags had he remaining on hand ? 

Minuend,' 13 6 9 Say from 9 leases ; 2 from 

Subtrahend,' 9 2 6 leaves 4 ; from leases j 
Remainder, 4 4 9 9 from 13 leaves 4. 
Proof. 13 6 9 ^4. 4049 bags. 

14. In like manner perform and prove the following examples, — 

(15.) (16.) (17,) 

18350000 79527890000 16656213708 
9300000 3121800000 9004000501, 



jiore than the other ? A, 628 dollars. 

19. A father gave 36,540 dollars to his son, and 25,000 to his 
Jaughter. How much greater was his sou's portion than the 
daughter's? A. 11,540 dollars, 

20. Subtract 13 million from 27 million. -4. 14,000,000. 



XII. Q. How 1 


ire units, tens, &.C., to be placed in 


subtraclion? 10. Wlw 


loesefromSTleav 


e 21 T 5. How do you Bubtraot fro 


imB? 13. Ofromor 13. 










LibtrahendT 13. What is the answer 


died? 13 
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40 ARITHMETIC, 

21. Subtract 85 thousand from 96 thousand A. 11,000. 

83. What ia the difference between one million eight hundred 
thousand, and six hundred thousand? A. 1,200,000. 

23. A man bought a chaise for 262 dollars, and a harness for 30 
dollars. How much did one cost more than the other! 

2 6 2 We can't take 9 from 2, but we can take 1 ten, 

3 9 which is 10 unite, from 6 tens. The 10 unita 

A. 2 2 3 (borrowed) added to the 2 units make 13. Then 9 

P. 2 6 3 from IS leaves 3. Now instead of calling the 6 a 

^=^^ 5, we may add the 1 ten, which we borrowed, to the 

3 tons, the next lower figure, since it can make no difference in the 

result, for 4 from 6 ia the same as 3 from 5. Therefore say, 1 t« 

carry to 3 Ls 4, which from 6 leaves 2, &c. 

34. Hence, when the lower figure is greater than the one above 
it, add 10 to the upper figure, and only 10 in any case, then lake the 
difference, being particularly careful to carry 1 io the next laiver figure. 

(25.) (26.) (27.) (38.) (20.) 

From 356 783 5337 14657 15782 
TaJie 4 9 14 7 10 18 3 9 1 1 9 

A. 3 7 ^ZH ^ „ 

30. If we take 4,508 from 67,297, how many will remain! 
(31.) (32.) (33.) 

67297 3678634 45633858 
4508 3710916 39041939 



33. A gentleman purchased a farm for 4,000 dollars, and paid 5 
lollarsas "earnest money.'" How much did he still owe! 

4 Say 5 from 10 leaves 5 ; I to carry from 10 

^ leaves9; 1 tocarry again from 10 leaTes 9 ; 1 to 

A. 3 9 9 5 carry from 4 leaves 3. 

34. Since in the last example, there are no tens nor hundreds in 
the upper line, we do in reality borrow the 10 from the 4 thousands. 

35. Forifwecall the 4 thousands 10 less, making 3990, and sub- 
tract the 5 without carrying any, the result will be the same as before. 

36. Hence the 10 is always harrowed from the first significant 
^ure on the left in the upper line. 

37. From 10,000 cents take 1 cent. A. 9,390 cents. 

38. From 10,000 mills tajce 9,099 mills. A. 1 mill, 
Q. In taking 39 from 363, haw do you subtract the S fiom 3! 23. Do you 

i»nDw*el0uniisfromtbeupperfigore6,orthelowerfisHre3? 23. Towhich 
figure do you pay it again, Df oany U ! 33. How happens it that you borrow 
from one and pay to anoiher ? 33. How then do you proceed in all Euch cases ? 
2J. In subtracting 5 from 40U0, for instance, from what is the 10 ljorro«,-ej, and 
^>hy? 34. From whifJiligure in the IQ always borrowadi 30. 
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SIMPLE SUBTRACTION. 41 

39. Howmuchdoesll0,00Iexcee(199,9991 A. 10003. 

40. Howmuohdoeal,234,5671ackof Smiliioal A. 765,433. 

41. How much greater is 1 million than 1,000? A. 099,000. 
43. How much smaller is 5,000 than 500,0001 A. 495,000. 

43. Find how much must be added to fifteen thousand and five to 
4iake twenty-three thousand. A. 7,995. 

44. The deluge happened A. M.' 1656, and our Saviour was boru 
A. M, 4,004. How many years intervened between these tw 
events ? A. 9348 years. 

45. How many years from the birth of our Saviour, to the dis- 
covery of America by Columbus, which occurred A. M. 5,496 1 

A. A. D.' 1493. 

46. Find bytbe following list, tlie length of tin 
the United Stales held that office. 

47. George Washington, from 1783 to 1797. 

48. John Adams, from 1797 to 1801. 

49. Thomas Jefferson, from ISOl to 1809. 

50. James Madison, from 1809 to 1817, 

51. James Monroe, from 1817 to 1835. 
53. John Quincy Adams, from 1825 to 1S29. 

53. Andrew Jackson, from 1829 to 1837. 

54. Martin Van Buren, from 1837 to 1841. 

55. William Henry Harrison, from March 4tb, 1841. A. 

RECAPITULATION. 

56. Subtraction te the taking of a less number from a greater. 

57. Subtraction then is esaeiiy the reverse of Addition. 

58. The MiNueHD is the greater number, and the one from which 
Ihesabtraction is to be made. 

59. The Subtrahend is the smaller number, and the one which is 
to be subtracted. 

60. The Rbmainher is the difference between any two numbers. 

61. Simple Subtraction is the subtracting of one number from 
anotlier, when belli are of the same denomination. 

RULE. 

■.o that units may 

63. Begin on the right and take each figure separately, from the 
igUTe over it. 

64. If the upper figure be too rmall,add 10 io it,thensuhiract,and 
:arn/ 1 to the next lower figure. 

Q. What ia Subtraction! 56. Doea it resemble AiMition? 57. What is tha 
Minuend! 5S. Subtrahend! 59. Remainder! GO. Simple Suhtraction ^ fil 
Rule! 62,63,64. Order? 85. Proof? 00. Hoason of the rul" ? 07. 

1 A. M. The A. stands Ibr Jnw. L.. mEnning. U Ihe yi^r, and the M. fbr Mm, " 



■■ each President of 


A. 


8 years. 




4 years. 




8 years. 


A. 


8 years 


A. 


8 years. 


A. 


4 years. 


A. 


8 years. 


A. 


4 years. 
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42 arithmetic. 

65. Order. Writedown: subtract; and cahsy. 

66. Proof. Add together the remainder, and subtrahend, uid it 
their sum equal the minuend, the work is right, 

67. Tlie rule and proof proceed both on the same general principle, 
viz. ; " That the sum of the ;parts is equal to the whole." 

(68.) (69.) (70.) 

45678937 42354007 66001039 
1 1 7 9 S 5 3 4 2 10 9 S 7 3 4 2 

71. From one million take 999. A. 999,001. 

75. From one million take nine. A. 999,991. 
73. What number added to four hundred and fifty-nine thousani) 

will make one million* A. 541,000. 

(74.) (75.) 

5003278009101730 69133450708090SO 

4917509080390950 10 9 9 9 9 9 

76. Subtract 37,408 from 197,000, A. 159,593. 

77. Suppose a man is worth 100,000 dollars lacking 1000 doUara 
How much is he worth I A. 99,000. 

78. Subtract 376,000 from 9,567,000. A. 9,191,000 

79. A father divided his estate, amounting to 75,000 doUara, 
between his son and daughter, giving to the former 37,560 doUaca. 
Howmanydollara didhe give to the daughter! A. 37,440 dollars, 

80. A merchant bought goods worth 135,000 dollars, on foot 
months credit, l)ut is offered a discount' of 835 dollars for cash down, 
Whatwouldhe thecostof thegoodsforcashi A. 134,175 doUara. 

81. Suppose you buy goods worth 35,765 dollars on sii months 
credit, and are offered the same goods for 35,565 dollars ready 
money." What is the discount offered you ? A, 300 dollars. 



MISCELLANEOUS EXAMPLES. 

(1.) (3.) 

XIll. Add One hundred, Add Six hundred and twenty-seven, 

Two thousand, Two thousand and fifteen. 

Two million. Thirty thousand and seventy, 

Pour million, Forty-two million and eighty. 

Ten thousand, Fifty-one thousand and nine. 

Ten roilhon. One billion one million and one. 

Forty mihion, Seventeen trillionandseventeen 

A. 66,012,100 A. 17,001,043.083,819 
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lULTIPLICATION. 



A. 9,999,955. A. 999,000,049. 

5. A farmer having 500 dollars, paid away 200 dollars for a cliaiso 
and 100 dollars for a harness. How many dollars had lie left ? 

A. SOO dollars. 

6. A gentleman has an annual ineome of 4,000 dollars; his family 
expenses are 1,300 dollars, and he contributes 600 dollars to 
charitable objects. How much can he lay up at the year's end' 

A. 2,000 dollars. 

7. A merchant owing 2,345 dollars, paid 1,400 dollars at one time 
and 549 dollars at another. How much more will it require to pay 
thedebtl A. 396 dollars. 

8. A father divided his property, which amonnted to 35,000 doilais, 
among his three children. He gave to the oldest 13,456 dollars ; to 
the youngest 10,000 dollars. What was the other child's part 1 

A. 11,544 dollars. 

9. A man hought a house, a horse and a chaise for 3,700 dollars. 
He paid 115 dollai's for the horse and 210 dollars for the chaise. 
What did tlie house cost him? A- 3,375. 

10. Suppose the distance from Boston to New York be S 10 miles; 
thence to Philadelphia 90 miles, and thence to Baltimore 100 miles, 
how many miles are Philadelphia and Baltimore from Boston ? 

A. Pa. 300 miles ; Be. 400 miles. 

11. The population of the United States in 1830, was 9,638,166 ; 
in 1830 it was 12,858,670 ; and in 1840, it is supposed by some that 
it will not vary much from 18,000,000. At these estimates what was 
the increase of population from the first period of time to the second ; 
from the second period to the third ; and from the first period to the 
third? A. 3,320,504; 5,141,330; 8,3ei,834. 



SIMPLi: MULTIPLICATION. 

XIV. I. Suppose a man earns 9 dollars a week, for 5 
9 doEars. weeks ; how many dollars will he earn 
9 dollars. ,j , 

I 4°!!*"- Multiplicand. 9 doUars. 

?SS: *;&•'■ ■■'-'■ 

A. 45 doUars. 



Product. 45 dollars. J., 



XIV, Q. By what two melhoda can ycni find how msny 5 times 9 are? 
Which ia the shortest method? 1. Multiplying 9 by 5 making 45 ; what are 
numbers severally called! 1, 
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2. Suppose a farmer has 3 pastures with 503 slieep in each pasture, 
how many sheep will they all malse ? 

(3-) (3.) (4.) (5.) 

5 2 sheep. 9403 5303003 601030101 



1 5 sheep. 

8 13 (6-) Whenlwonianhersaretohemultipliedlogether, 
13 8 if either be made the multiplier, the product will 
9 5 9~e be the same; but it is mote convenient to make 
=^ the smaller one the multiplicand. 

7. Recollect to write units under units, tens under lens, <^c. 

8. Suppose a steamboat receive 703 dollars for every trip she 
makes; when she has made 3 trips, how many dollars will she have 
received i A. 3,106 Jollars. 

9. If a man earns 3 dollars a day, how much will he earn in a 
year, which contains 313 working days A. 939 dollars. 

10. If 8,011 men could build a bridge in 9 days, how long would 
It require 1 man alone to do it, working at the same rate 1 

A. 73,099 days. 

11. If a man, traveling 9 hours a day, performs a journey in 210 
days, how many hours is lie in doing ii? A. 1,890. 

12. An agriculturist' sold 8,101 trees " of the genuine Chinese 
Morus' Multicaulis"" species,' for 8 cents a tree. What sum did he 
get for the whole ? A. 64,808 cents, 

13. There are 365 days in one year; how many days then are 
there in 5 years? 

3 6 5 Say 5 times 5 are 35 ; set down the 5 and carry 

5 3, as in Addition. Next say 5 times 6 are 30 ami 2 
J I g'g 5 to carry are 32 ; write down tlie 3 aiid carry 3 as 
- before, and so on. 

14. Hmce oiserve the same rule for carrying as in Addition. 

15. How many are 3 limes 9,313,6541 A. 18,627,308. 

16. Howmanyare3time38,353,I80l A. 24,756,540. 

17. Howmany are4times3,008,309! A. 13,033,236. 
18 How many are 5 times 8,090,876? A. 40,454,380. 

Q. Which number is generally made the multiplier and why ? B. Giie an ei 
sznnle, See 6. How are the nuniber! to be written T 7. In mulmilying 365 bj- 5 
bow do you commenca ! 13. How many do you carry for 25 ? See 13. what is 
dnaewi^ lhe2 "locMTT," inmultipiyingfi byS? 13, What is Ihe genera, 
direotioni H. 

1 AeEicTTLTUaisT, Ihjm Bger, L. a fieldr ond citltura, L-eu/turt. One who lifJs Ihe 

muUitaidU means having maity stalks or Hems, 

■|3.) A.. 18,b6i, (4.) A. 15,61)?, u'^6. ' (5.) U. 3,404,090,404. 
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19. Howmanyare6times7,130,0S8! A. 49,780,168. 

BO. Howmany are 7 times 6,087,695 T A. 43,613,865 

31. How many are 8 times 4,795,733 ? A. 38,365,856 

RECAPITULATION. 
33. MiTLTiPtjoATioN is the repeating of one number aa many times 
U (here are units in anotiiec number. 

23. MULTIPLICATION IS a compendious method of performing Ad 
dition, when the numbers to be added are equal. 

24. The MuLTiPLioABD is the number to be repeated. 

35. The MiTLTiPLiEH is the number by which we multiply. 

26. The PiioDucT is the result obtained by multiplying. 

27. The Factors' of any number are such nunAers as will, by 
multiplying them together, produce it : thus, the Factors of 73 are 
6 and 13; for 6 times 12 are 73 ; 

38. In Multiplication, then, both the Multiplier and Multiplicand 
are properly called Factors. 

39. Simple Multiplication is the multiplying of one simple nam 
ber by another. 

XV. When the multiplier does not exceed 13. 

I. Write the smaller nmnber vnder the greater, so that units may 
tland under units, tens under tens, Jfc. 

3. Begin at the right and mvltiply ea 
by the multiplier separately, carrying as 

3. Order. White dowk: multiply: and carry. 

4. What is the product of 40,936 multiplied by 9 ! 

4 9 3 6 5. Multiply 53,031 by 10. A. 530,310. 

2 6. Multiply 67,098 by U, A. 738,078 

3 6 8 4 3 4 7. Multiply 60,359 by 13. A. 734,308. 

8. A grocer bought 121 firkins of butter for 8 dollars a firkin. 
What did the whole cost liiml A. 968 dollars. 

9. There ate 10 dollars in everyeagle ; howmany dollars then aro 
there in 36,089 eagles i A, 360,890 dollars. 

10. The earth is 35,000 miles in circumference; how many fur- 
longs will they make, reek<ming 8 furlongs to a mile % A. 200,000. 

II. A father distributed all his property equally among II sons. 
One son's part was, 33,043 dollars. What was the value of the 
fiLther's estate 1 A. 253,463 dollars. 

Q. What ia Miiltiphcation I 29. What rule does it abridge, and when ? 33. 
WhaliBtlieMulliplicandr 24. Multiplier! 35. Produce? 26. Factors? 37. 
What are the factors of 73T Of 40? Of 48? Of 96? Which terms may properlj 
be considered factors 1 38. What is Simple Multiplication ? 30. 

XV. Q. Whenlhcmultiplierdoesnotejiceed 13,howdorou proceed? 1,3. 
What IS the orderof proceeding? 3. 
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12. There are 13 months in a year. How many months has i 
been since the creation up to A. D. 1840, making in all A. M. 5,844 
years! A. 70,128 months. 

XVI. When the multiplier exceeds 12. 

1. Suppose a droTer has bought 469 cows for 36 dollars apiece, 
what must he have paid for the whole 1 

4 Q 9 We multiply by the 6 as before, also by the 3 ; 
3 8 but observe that the 7 is placed in the tens' place. 

2 8 14 because the 3 by being 3 tens, is ten times greater 

14 7 than if it were 3 units. Lastly, add S,814 and 

16 8 8~4 1,407 together as they stand, thus, 4 is 4; 7 and 1 

I ^ = aie 8, &c. ; for it takes both the product of 6 units 

and3tensor30,tomakethetotalproductof 36. A. I6,884dollars. 

2. Observe that the first figure in each -product is placed directly 
under the figure by which you are multiplying. 

3. What is the cost of 675 barrels of pork at 33 dollars a barrel 1 

A. 15,535 dollars. 

4. What will 37 horses cost at 125 dollars apiece 1 A. 4,635. 

5. In one year there are 305 days; how many days then are there 
ill 4,167 years? 

4 16 7 6. Multiply 5,426 by 423. J. 2,395,198. 

3 6 5 7. Multiply 9,132 by 239. .i. 2,182,548. 

9 8 3 5 8. Maltipiy6,7S9by435. X. 3,889,575. 

5 5 3 g. Multiply 8,706 by 359. X. 3,195,454. 
' ^ ^ " ^ 10. Multiply9,508by698. j1. 6,636,584. 

A. 15 3 9 5 5 11, Multiply8,903by452. A.4,024,156. 

19. Suppose a certain army of 84,050 men are to receive their 
year's pay, being 153 dollars apiece; how much will they all reeeivel 
A. 12,859,650 dollars. 

13. If 3,G75 men will do a piece of work in 397 days, how many 
men willbe requited to do it in one dayl A. 1,901,735 men. 



14. Multiply by each significant figure of the multiplier xeparatety, 
placing the first figure in each product directly under Ike figure by 
which you ore multiplying. 

15. Then add together these partiaf products in the same order al 
they stand; the amount tcill ie the total product required. 

XVI. Q. lninuUi]>lying4e9by36, hovrdoyouproceed with tlie6 7 !, Hn» 
with the 3 ? I. Why is the first fiaufe in the seoond produci placed in the te 

placet 1. What is lobe done witS these paitial pi— ' ' ' i"^----- i-- 

tion Cor placing each product, when there ate sei 
Z. What ia the General Rnic? 14,16. 
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; MULTIPLICATION. 47 

17. Suppose 3,756,701 to be a 
multiplicand, and 34,005 a multi- 
4 a s a !* 4 o plier ; what will be the product J 
5 ' ■* 7 3 4 ^, 137,746,617,505. 

fi ? fi ^ a o ^^- When the multiplier is G,035 

. ° ° t> ' o '* and the multiplicand 733,006 ; what 

*■ '1656614345 wUI he the product ? 

A. 4,417,656,210. 

19. There are 63 gallons in one hogshead; how man j gallons then 
must there be in 4,086 hogsheads? A. 257,418 gallons. 

20. There are 1,728 solid inches in 1 solid foot ; how many solid 
inches are there in 3,056 solid feet? A. 5,380,709 solid inches. 

21. In 7 pieces of cloth, each containing 35 yards, how many 
yardsl A. 175 yards. 

23. What will he the cost of 7 pieces of cloth, each piece con- 
taining 35 yards, at 12 dollars per yard 1 A. 3,100 dollars. 

33. Suppose that a certain field has 475 hills of potatoes, and that 
each hill will average 1 1 potatoes ; how many potatoes at that rate 
would a field 975 times as large contain? A. 1,436,875 potatoes. 

24. Suppose a father can hoe in one day 3 times as many hills of 
com as his son, who hoed 520 hills ; how many hills could the father 
hoein212days1 A. 330,720 hills. 

35. If 35 men dig a ditch in 375 days, how long will it take one 
man alone to dig 45 such ditches? A. 421,875 days. 

26. There are 6 days in the week for labor and study ; suppose 
jou get 4 lessons a day for 1 week, how many at that rate could you 
get in one year of 52 weeks 1 A. 1,348 lessons. 

27. Suppose there are 50 baskets in a row, each containing 157 
ears of corn, and that each ear has 8 rows, and each row 20 kernels ; 
how many kernels v;ill the baskets contain in all? A. 1,256,000. 

XVII. To multiply by a composite' number. 

1. A Composite Number is one that is produced ly multipli/ins 
any two smaiter numbers together, 

3. Thus 6 times 7 are 43. Here 43 is a composite nuniher, and 
the 6 and 7 its factors, or as they are sometimes called, its component' 

3. In the example, 
her, because there ari 
gether, wiD produce it. 

4. A CoMPosiTB Number may haye two, three, or more factors 
for 3 times 4 are 12, and 8 times 13 are 96. Here 96 is compose 
of the factors 3, 4 and 8. 

XVII. Q. What is a composite number? 1. Give an example. 2. Wby ate 
1, 2, 3, 5, &c. not composite numbeis T 3. Does a composite number ever have 
more than one factor! 4. Give an eiample. 4. 

01 pLaring loaciliot ; Ibrm 
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5. The finding what two or more numbers nmlliplied together will 
make a given number, is called resolving' it into factors. 

6. What will 34 carriages cost at 37S dollars apiece. 
3 7 5 

. _i The first product ia the coat of 4 carriages ; then 6 

15 times that product must be the cost of 34 carriages, 

^ for 4 times 6 arc 34. A. 9000 dollars. 

9 Q 

7. In the last example, any other factors would answer the same 
purpose ; as, 3 and 13, or 3 and 8, or 3, 3, and 4. 

Note. Whencompositenambersdonotexeeed 144, their faotora 
are easily found by the Multiplication Table. 
RULE. 

8. JResclve the composite number into two or more factors, and 
nadtvply by them successively.' 

fl. Multiply 670,033 by 18. A. 13,060,576. 

10. Multiply 734,081 by 27, A. 19,550,167. 

11. Multiply 634,081 by 35. A. 22,192,835. 
13. Multiply 754,038 by 96. A. 73,387,648. 

13. Multiidy 603,407 by 108, A. 65,167,056. 

14. Multiply 708,936 by 144. A. 103,086,784. 

15. Multiply 608 by 94, using three factors A. 14,599, 

16. Multiply 37 by 120, using four factors. A. 4,440. 

XVni. To multiply by 10, 100, 1000, &c. 

RtlLE. 

I Annex to the multiplicand all the ciphers in Ike muUiplier. Set 
X 15 
8 Multiplj 68,345 by 10. Annex I cipher, A. 68,3450. 

3 Multiply 3,45 by 100. Annex 3 ciphers. A. 31,500. 

4 Multiply 678 by 1000. Annex.3 ciphers. ^.678,000. 

5 &uppose 63,467 to be a multiplicand, and 10,000 a multipliw, 
what will be the product' A. 534,670,000. 

6 Multiply 63,456 by 10. A. 

7. Multiply 38,065 by 100. A. 

8. Multiply 65,721 by 1000. A. 

9. Multiply 37,501 by 10,000. A. 

10. Multiply 91.P09 by 100,000. A. 

11. Find the sum of the last 5 answers. A. 9,596,672,060. 
13. There are. 10 mills in 1 cent, 10 cents in 1 dime, 10 dimes in I 

dollar, and 10 dollars in 1 eagle ; how many mills then are there in 
678,3 45 eagles J A. 6,783,450,000 mills. 

Q. What is fhe finding of factois called 1 &. How do you multiply by ths 
faetoisof &1T 6. WhatistheRule? 8. 
XVin. Q. How can you miilliply by 10, Dr lOO, or 1000 easily 7 Why ; Set 

I RESOtTiira. BeparaUni liiW componeni p«ilH i anBlyiing; lielcraiinini. 
1 BucoIBBIviLT. One after anslhec lagDlarly. 



XIX. Wlieo there are ciphers on the right of either or both of tho 
faclora. 

I. All such terms are resolvable' into two factors, one of whicli 
will always be either 10, or 100, or 1000, &c. 

a. Thus, the factors of 8S0 are 89 and 10 ; of 3500, they are 35 
and 100, 

3. Instead, however, of proceeding as in xvii., we can abbreviate' 
the process by xviii. as follows. 

RULE. 

4. Multiply only the significant figures together, and annex to the 
product all the ciphers on the right of holh factors. 

(5.) 
3 6 3 6. There are 100 years in a century, how 

'^ ^ 'A ^ ^ many years then in 32 centuries? 
10 8 9 A. 3,300 years. 

"^ ^ ^ 7. There are 3(55 days in 1 year, howmany 

8^3 4 9 days then in 3,300 yoarsl A. 1,166,000. 
8. There are 34 hours in 1 day; how nany hours then m2,168,000 
days! A. 52,033,000 hours. 

0. There are 60 minutes in 1 hour; how many minutes then iu 
53,033,000 hours 1 A. 3,121,930,000 minutes. 

10. There are 60 seconds in I minute ; how many seconds then in 
3,131,930,000 minutes 1 A. 1S7,3I 5,200,000 seconds. 

II. Suppose a canon ball flics Imile in 8 seconds, howlongwoulJ 
it be, at that rate, in flying round the earth, it being 25,000 miles 1 

A. 200,000 seconds. 



MISCELLANEOUS E.XAMPLES. 

XX. 1. What is tlia whole number of inhabitants in the world, 
there being, according to Hassel, iti each grand division as follows : 
Europe, one hundred and eighty millions ; 
Asia, three hundred and eighty millions ; 
Africa, ninety-nine miiUons ; 
America, twenty-one millions ; 

Australasia, &c. two millions? .4. 682,000,000. 

S. If one man in a factory earns 375 dollars a year, how many 
doIlarswill345menearnatlhatrateinthesaraetime1 A. 129,375. 

3. A father deceased, left an estate of 40,000 dollars to his 3 sons 
and his widow. He directed, 9,750 dollars to be paid to each son. 
What was the widow's part] A. 10,750 dollars. 

XIX. Q. When any number ha.1 one or more ciphers on the right; what may 
dwa>sbBonBOf its factors? I. Whatare the facloiaof 890? 2. Of3500( 'i. 
What IB Am Jireetloo for muhiplying by such numbers! i. ___^_ 
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50 jmiTHMBTlC. 

4. A gentlema,n pa.id for the building of his house by contract, 
7,600 dollars; for the site 4,600 dollars; he was worth 50,000 dollars 
when he began to build; howmuchhad he left? A. 37,850 dollars. 

5. A fermer bought 769 sheup for 3 dollars apiece. After keeping 
tliem 3 years they doubled their number. What was tlmir value at 
the price he paid for the original stock? A. 4,614 dollara. 

6. A merchant bought a hale of gtwds consisting of 40 pieces, and 
lach piece of 33 yards, at 7 dollars a yard. What did the bale cost 
him I A. 6,440 dollars. 

7. A bookseller sliipped for New Orleans 4 boxes of books, each 
box containing 400 books. Now suppose each book had SOO pages, 
and each page 45 lines, and each line 43 letters ; how many letters 
then were tliere in the 4 boxes 1 A. 6X0,200,000 letters. 

8. A speculator took out to the west 20,000 dollars with which he 
purchased 1,250 acres of land for 3 dollars an acre; 1,400 acres for 
3 dollaiE an acre, and 3,000 acres for 4 dollars an acre. How much 
money had he left on his return ? A. 1,300 dollars 



SIMPLE DIVISION.' 

XXI. 1. A man having 38 dollars, laid it all out in broadcloth, at 
S 8 4 dollars ayard ; how many yards could he buy ! 
4 r_ 3. For every 4 doEars he bought I yard ; then ho 

2 4 could buy as many yards as there ate/ours in 38. 

4 u. 3. Subtracting on the left 4 from 38 leaves 24; 4from 

3 the remainder 34, leaves 30 : and continuing to do so 
i ill- we find at last that nothing remains. 

16 4. It appears by counting that 4 is subtracted 7 times; 

A !!; then there are 7 fouTs in 28, that is, 4 is contained in 
1 3 39, just 7 times : consequently he could buy 7 yards ; 

*. 1:. which is the answer. 

8 5. The process however by Bubtraclion would be, in 

JL ^' raoat cases exceedingly tedious, compared with that by 
4 d.i.on. 

-ft — (7.) (8.) 

= (6-) Say 4 in 28, 7 times : Proof. 

By Division. because 4 times 7 n ch *' r 

Divisor.' 4)38 Dividend^. we 28 ; which 4 ^^isor. ' 

~~ 7 Chui/iPTit* 's*"^ Proof. Ho jj.- j j 

/j^fo£ient_. ^ 7„.wi., 28 Dividend. 



A. 7 yards. 
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9. In like manner perform and prove the foUowbg examples. 
(10.) (U.) (12.) (13.) (14.) 

6)4 2 8)5 6 9)108 10)110 11)132 
A. 7 ^_^__ ______ . 

15. Divide 369 dollars equally among 3 men. 

Say 3 in 3, 1 time ; 3 in 6, 2 times ; 3 in 9, 3 times, 

•^ ' ^ " writing each under that figure that contains it: for 

A.^l 2 3 the 369 really means 300; 60; and 9: then 3 in 300; 

100 times; 3 in 00; 20 times; 3 in 9, simply 3 timea- 

16. Hence, to preserve the different values of figures in tha 
((uotient, eachfigvre must be written under the Jigure that cimtains it. 

(17.) (le.) (19.) (20.) 
S) 1 8 6 4)36804 7)4907 8)73808 
^.903 



21. A farmer sold a quantity of wheat for 27,030 dollars, receiving 
at the ral« of 3 doliars per bushel. How much wheat did he sell ? 
A. 9010 bushels. 
23. How long would it take 3 men, working at the same rate, to 
4o what 1 man is 2,709 days about t A. 903 days. 

"' " is 6 contained in 480,609 1 Thus, — 

The 3 over is prnperly called the Remain- 
der,' under which is written the Divisor S. 
See Ti. S. Proof. Say 6 times 1 are 6, 
&c., and 3 remaining are 9 ; 6 times 
are 0, &c. 
n the remainder m priBing the operation, 

(36.) (27.) 

*2.L L£_L? 5)30050054 
Se. Howmanypilesof 4<lollars in each pile, wQl 31 dollars make? 
A. 5 piles and 1 doilac over or remaining. 

29. If the dividend is dollars, the reminder will of course be dol- 
lars; if sheep, the remainder will be sheep, ;'( being always Hie t'f 
dimaend. 

30. Suppose a divisor to be 3, the dividend to be 664, what will bo 
the quotient 1 



23. How many time 
6)480609 


A. 


8 1 1 g 




4 8 6 9 


S4. Recollect (0 add 
(25.) 
3)37037 



KXl. Q. What w 


the two method 


forfindiii 


how 










munothe 


f! 1, e. Which 


Iheahorte 


rmolliodf See 


Band 6. How 


nrany anbtra 


ions ar 




??T 






:din28? 














7 serfirally ■ 


illed! 


. Which terms 




ither ii 


thp 




Which term 


idiviaii 




the proof 


Sf* 


i and* 


h 




figure of the 






ding, Hnd why? 


6. -What del 


>minaCian 














left 3 tens, for matanCB, 


nd tho ne 

























dzvCoogk' 



^' " " * Say 3 in 6, a times ; 3 in 6, 1 time, and 3 tens 

A. 3 1 8 oyer, which are joined to the 4, thus, 34 ; then 3 in 
^ 34, 8 times ; for the 3 tens being 30 units make 
■P- S 5_4 with the 4 units 34 units. 
31. RecotlecS then not to add what is over to tne next figure, but 

33. Howmanytunes4ii)06,877! A. 34,3101. 

33. How many times 6 in 39,347 ? A. 6,541}. 

34. How many limes 7 in 79,189 1 A. 11,312^. 

35. How many times 4 in 60,300 \ 
4) S 3 
.A. 15 7 5 

36. How many times 8 in 90,2461 

37. How many times 9 in 85,056 T 

38. How many times 8 in 33,001 1 

(39.) . (40.i 

10)49505 1 1)89047 



RECAPITULATION. 

43. Division is finding how many times one number is contained 
in another. 

44. Division is exactly the reverse' of multiplication, and a con- 
cise method of performing many subtractions. 

45. The Dividend is the number to be divided. 

46. The DivisoH is the number to divide by. 

47. The Quotient shows the number of times tJie divisor is con- 
tained in the dividend. 

48. The Hemaindeh is always less than the divisor, and of the 
same denomination with the dividend. 

49. Division may be performed by subtracting the divisor from the 
dividend as many times as there are units in the quotient. 

50. Since the rfiwuor and quotient multiplied together will repro- 
duce' the dwidend, therefore, — 

51. The divisor and quotient correspond to the factors of Multi- 
plication, and the dividend to the }troducl. 

Q. What direction is given in such eases ? 31. Whai is Division T 43. What 
iiBMdof DiiiBioninrespecttoMulliplioalionand SuUtaction! 44. What is 
the Dividend! 45. Diviaoi! 46. Quotient! 47, Remainder! 48. How may 
lEiision be peiCormedT 40. 
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SIMPLE DIVISION. 53 

52. Hence THE Proof. Multipiythedmsorandquotienttogethet, 
and add in the remainder ; if this result be equal to the dividend the 
work is right. 

53. SiMBLE Division is the dividing of one simple number by an- 

XXII. Short Division is when the Divisor does not exceed 12. 
RULE. 

I. Having uiriiteit ike divisor on the left, find how many times it is 
contained in the first figure, or fibres of the dividend, and write -it 
underneath, in the place of the quolienl. 

3. When any figure is too amaU, or when there is a remainder, 
prefix it to the next figure, then divide as before, supplying the vacant 
places of the ijuotient with ciphers. 

3. Under the last remainder write the devisor, with a line between, 
and aimex it to the quotient. 

(4.) (5.) (6.) 
8)37 8 5 670 3)3785870 4)8037019 
18 9 3 8 3 5 _^_____^__ 

7. A rnan purchased sheep at 4 dollars a head, and laid out 1,030 
dollars. How many sheep did he huyl A. 255 sheep. 

8. An Englishman, returning from a tour, found his whole ex- 
penses 1000 guineas, at an average expense of 3 guineas a day; 
how many days must he have spent in travelingi A. 333j days. 

9. Suppose a railroad car goes 7 miles while a footman is going 1 
mile; how far will the footman go while the car is going 37,850 
miles 1 A. S,408 miies. 

10. A father gave to his youngest son 8,506 dollars, which was 9 
times the value of what the oldest had. What was the portion of 
the oldest son ? A. 1,063| dollars. 

II. Suppose an apprentice is 9 times as long in performing the 
same piece of work as a journeyman ; how long will it take the latter 
to accomplishwhat the formerdoes in l,460days? A. 163fdays. 

12. Suppose a man gives away 1 dollar as ohaa as he makes 10 
dollars; when he has accumulated' 608,350 dollars, how much will 
he have given away ? A. 60,835 dollars. 

13. Suppose the capital of a bank amounts to 5,000,000, dollars 
and that it is equally owned by 1 1 men ; what is each one's interest 
in the bank 1 A. 454,545-]'^ dollars. 

Q. Wi^ what oiher terns of a difFEreot lule do (he divisor andauolicnl cor 
respond! 51. With what does the dividend correspond ? 51, Horn do we asctr- 
lain tfaia! 52. How many times It m 140? Which number is the dividend! 
Whieh the div[sorT What is the quotient t What, the remainder r What ij 
Simple Division! 53. 

XXII. Q. What is Short Division! What is the Rule! 1,2. How is the 



dzvCoogk' 



14. The circumference' of the earth ia about 35,000 miles ; whal 



A. 12,600 re 

A. e,333^ miles, 

A. 6,350 bushels. 

A. 5,000 dollars. 

A. 4,ie6§ ounces. 

A. 3,571? pounds. 

A. 3,135 hours. 

A. 2,r773diiys. 

A. 2,500 drams, 

A. 2,2735V inches. 



is ^ of that distance I 

15. What is ^ of 23,000 miles ! 

16. What is f of 25,000 bushels 1 

17. What is i of 35,000 dollars ! 

18. What is I of 25,000 ounces' 

19. What is + of 35,000 poundsl 

30. What is \ of 35,000 hours? 

31. What is I of 25,000 days f 

32. What is iV of 25,000 drams 1 

33. What is tV of 25,000 inches ? 

34. How much is °?° ! Divide 500 by 7. 

25. Howmuchis ^J'^ A. 53|. 

26. How much is ^i'1 A. 90j, 

27. What ia the value of ^S^f^ 1 A. 4,063t^. 

28. What is the value of aaiyLi] j^^ 3,645jf 
39. The salary of the President of the United States is 35,000 

dollars a year ; what is that a month, allowing 13 months to the 
year! A. 3,083,-^ i^oHars. 

30. The President's salary then is about 3,083 dollars a month ; 
what ia it aweek, allowing 4 weeks to a month? A. 520i dollars. 

31. Allow the President's salary to be just 530 dollars a week, 
what is it a day, there heing 7 days in a week ? A. 74f dollars. 

33. Division has hitherto been performed partly in the mind, and 
partly on the slate, and is called Short Division, to distinguish it from 
Long Division, in which the divisor is so large that we ore obliged to 
write down the whole operation. 

XXin, LosG Division is when the divisor exceeds 12. 
1. Recollect you are to proceed as in Short DivUion, excepting the 
entire viori is to be written out. 

S, Divide 15 dollars equally among 13 poor persons. 

Proceeding as before, say 13 in 15, 
1 time and 3 over, write the quotient 
figure 1, on the right of 15 to make 
room for 13 under the 15; then 13 
from 15 leaves 2, as at first. 

A. ly'f dollars. 



I Quo. 



Remainder, 2 



Proof. 13 times 1 are 1 

ind 2 are IS, the dividend. 

3. Perform and prove th 



like m 



following examples in 
(5.) (6.) (7.) 

4) 1 9( 1 5) 2 2( 1 6) 3 5( 



XXllt. a What is Long I>ivi 



differ ttom Short Divisiont 



{IHCUlUOt 
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SIKPLE DIVISION. 55 

9. ReciiUect to 'place the divisor an the left; the quotient on the 
right ; and liaving muUiplied the divisor and quotient together, la 
place their product under the dividend, then subtract one from the 

10. How many times 37 in 40 ? A. I}?. 

11. How many times 5G in 81 ? A. l^. 

12. How many times 75 in 90 ? A. If J. 

13. At 39 dollars a montli, how many months' labor can be pro 
cured for 75 dollars ? A. Ijf months 

U. Wliat is the quotient of 39 divided by 181 
18)39(9 Here 18isoontainediii 39 ; 3times,for3timos 

3 6 18 are more than 39, and only 1 time 18 wouJd 

3 leave a remainder larger than the divisor. See 

= V. 14. A 

15. Divide 41 by 19. A. 2 and -f d 

16 Divide 70 by 16. ^. 4andT^ d 

17. Divide91 hy U. A. SandVV nand 

18. At 13 dollars a barrel, how many barrels ol fl an. bo 
bought for 99 dollars! A. "J-^ h la 

19. At 35 doUars an acre, how much land would 103 d 1! buy 
35)103(4 Here 35 is in 103, i times, for 5 times -5 

10 are more than 103 ; and only 3 times 35 would 

~ 3 leave a remainder larger than the divisor. 

20. Hence if the divisor and the figure you pnt in the quotient make 
a product greater than the dividend ; rub out the uiork and place a 
smaller fistire in the quotient. 

31. But if the remainder is as large, or larger than the divisor ; 
rub out the work and place a larger figure in the quotient. 

33. Divide 108 by 26. Remainder ^. 

33, Divide 135 by 30. Remainder A. 

24. Divide 165 by 45. Remainder ||. 

25. Divide 350 by 67. Remainder 4?- 

26. Divide 510 by 95. Remainder ^. 

27. Divide 908 by 99. Remainder ^. 

28. Suppose 1,036 pounds of beef are to be shared equally among 
135 soldiers, what is each man's portion 1 

135)1036(8 We nnist always take figures enough at 

10 fi''^* t" contain the divisor once at least 

Tr~R even if it require a hundred, 

■ ■ = A. 8-^re pounds 

\i. Divide 1,039 by 13S. Remainder 31, 

30. Divide 1,30R by 135. Remainder 128, 

31. Divide 3,085 by 350, Remainder 85. 

33. Divide 3,780 by 395^ Remain ilcr 335. 

Q. How can you find what figure to plaee in the quolionl' 20.21. 
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33. Diride 6,001 bj 941. Remainder 314, 

34. How many building lots, at 950 dollars apiece, may be bough' 
for 2,895 dollars! A. S^Yb lots. 

35. Suppose a regiment contains 1624 men, how many companies 
of 203 men each would be required to make such a regiment 1 

A 8 companies. 

36. Divide 10,835 by 2,083. Remainder 420. 

37. Divide 28,008 by 5,041 Remainder 803. 

38. Divide 59,346 by 7,085. Rtmainder 3,560, 

39. Divide 56,738 by 20,301. Remainder 16,136. 

40. Divide 98,304 by 10,605. Remainder 3,859. 

41. Divide 80,090 by 20,303. Eemamdcr 8,878. 

42. A father divided an estate of 813,834 dollars eipially among 
his sons, giving to each 203,456 dollars. How many sons had he 1 

A. 4 sons. 

43. When flour is 13 dollars a barrel, how many barrels will 329 
dollars purchase \ 

13)329(25 Say2timesl3are26,writingthe2fiunder 

3 the.32. The 6 over is by Short Division to 

■ g~g be prejuced to 9 ; or which is the same thing, 

6 3 hinff down the 9, and annex' it to the ; 

— 5 then 13 in 69 , 5 times, for 5 times 13 are 65, 

== and 4 remainder A S5^ barrejs 

44. Therefore, take at first onli/ fiicures enough to ccntaia the 
divisor, and having divided them, annex to the remainder the netit 
figure of the dividend; after which dtvide as before, and so on till 
the figures of the dividend are all brought down 

45. Divide 278 by 13. A. QnoUent 21 Remainder 5 

46. Divide 985 by 25. A. Quotient 39 Remainder 10 

47. Divide 988 by 46. A. Quotient 21 Remamder 23 

48. What is the quotient of 3,369 divided by 25 ' 
85)3369(1 34 After having brought down the 6 and 

° ^ divided, bring down the 9 and annex it 

8 8 to the 11 ; which divide as before. 
^S A. 1341^ 

119 49. Divide 3,386 ljy25. J. Rem. 11. 

} f> 50. Di¥ide6,798hy45. ^.Rem. 3. 

1 9 51. Divide 8,241 by 35. A. Rem. IG. 

53. When hay is 25 dollars a load, how much can be bought for 



EI, iL.BMKclo.] TonntieaiUi 
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BlMPLl. DIVISION. 37 

Since 25 is nutcontainnd In Sli 
36)52186,3087 put a cipher in the quotibM and 

^ „ brir^ down the 8, tlien divide as 

3 1 a before. A. 2,{)87iJ loads. 

53. When then the remainder 

J ^ ^ with one figure annexed is too 

Bmall ; mark its place in the quO' 
1 1 tient by a cipher and hringd&mn an- 

other figure, then divide as before, 

54. Divide 309,491 by lOS. Quotient 3,053,^^. 

55. Divide 380,483 by 113. Quotient 3,504yH- 

56. Divide 401,123 by 125. Quotient 3,aoe||j. 

57. If the remainder, with two figures annexed, is still too small, 
annex another figure of the dividend as before, and thug continue an- 
nexing till you obtain a number largi enough to contain the divisor. 

(58.) (59.) 
165)495835(3005^. 309)6370836(30004 A 
4 9 5 63 7 

835 S36 

60. Divide 116,611,740 by 2,312. A. 5,0005^%. 

61. Divide 345,235,530 by 4,316. A. 8,0008}ff^. 

62. A gentleman expended 1,353,763 dollars for land, paying for 
each acre 125 dollars ; how many acres did he buy 1 

Dividend. 
Divisor, 1 3 5 )1353763( I 3 OjVs acres ; Quotient. 

63. What is the quotient of 95,658 divided Ly 3461 A. 390;j|. 

64. When the divisor is 103 and the dividend 43,034, vfhat is the 
quotient * A. 408. 

65. When the quotient is 408 and the dividend 42,024, what is the 
divisorl A. 103. 

66. When the divisor is 103 and the quotient 408, what is the 
dividend! (103 times 408). A. 49,024. 

67. When the quotient is 408, the divisor 103, and the remainder 
98, what is the dividend? A. 43,133. 

68. When the dividend is 43,122, and the divisor 103, what is the 
quotient and remainder 1 A. 408^^^ 

69. The salary ot the President of the United States is 25,000 
dollars per annum ; what is that a day, allowing 366 days to tho 'ear 1 

A. 68^1^ dollars. 
OENBRAL RULE. 

70. Begin on the left-hand of the dividend, and taie the fewest 
Sgures that will contain the divisor, and write the number of times it 
is contained in them on the right of the dividend, for the first quotient 
Hgure. 

71. Multi'plv the divisor by this quotient figure, and place their pro- 
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duct mtder the figures af the dividend used, subtract it therefrom and 
annex to the remainder the next figure of the dividend, which divide 
as before, and so on. 

73. But if the remainder thus increased is still too small, write a 
cipher in the quotient and annex another figure, and so on iiil it does 
become large enough. 

73. When the product of the divisor and quotient figure w too large, 
the latter must be diminished ; but when the remainder is as large 
or larger than the divisor, the quotient figure must be increased. 

74. Ohdkp T'lKD how many times ; multiply ; shbtjiact; and 

75. Paoor. The same aa in Short Division. 

76. Divide 14,150 by 115. Quotient 123, f,. 

77. Divide 38,682 by 191. Remainder j^. 

78. Divide 3,360,557 by 1,031. Remainder t^V,. 

79. Divide 17,386 by 1,234. Remaindot tJIj. 

80. Divide 14,797,541 by 13,331. Remainder r^^y 

81. A man bought a farm for 14,400 dollars, paying 75 dollars aa 
is did it contain 1 A. 193 a« res. 

14,400 dollars, how mach 
it an acre! A. 75 dollars. 

. In 1 pound are 16 ounces; hoiv many pounds in 223,305 
eai A. 13,960*8 pounds. 

1831 a population of 1,471,405. Now 
an average occupy a single house, how 
i required to accommodate all the in- 
13,185 houses. 
A. 148,6I8if 



84. London contained i 
allowing that 13 persons < 
many houses then would 
habitants. 

85. How much is rs 

86. How much is ^s 

87. IIow much 

88. How much 

89. How much 

90. How much 

91. How much Ib i?|^^5^1 

92. Howmuchis "-S,'^'! 

93. According to the census of 1830, the ei 
(J. S,' was about 13,840,634, and the number i 
attend school is about ^ of the entire popul: 
number 1 

XXIV. When the divii 



r of 1,033,045 
: of 1,840,063 

• of 4'310,'909 
of 6,301,895 



3,603ii 



55,5 



II- 



A. 57,683;^. 

A. 74,139^J. 

A. l,740Jf 

A. 1,835|4. 

A. 1,113^. 

ire population of the 

' children who never 

ion ; what was theii 

A. 611,454, 



is a composite number. 
KULE. 
1. Divide first by one factor and the quotient by the other. 



U What IB the Ge 


leral Rut 


? 70, 71. In wh 


I oases are two ot more 
















the order of [iroi:ee(ling t 


74. Proof? 75. 
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eiMPLH DIVISION. 



1 3 ) 7 li Had there been but 13 men, each one's part 

3) 6 would have been 600 dollars; but there being 

3 Q 3 times as many, each one's part is only g as 

3. How many times is 30 contained in 1,230, using the factors 3 
and 10* A. 41. 

4. Divide 1,152 by 24, using first the factors 4 and 6 ; then 3 and 
8; and lastly, 2 and 12. A. 43. 

5. Divide 8,640 by 36. A. 240. 

6. Divide 9,160 by 144. A. 15. 

7. Divide 4,320 by 72. A. 60. 
S. Suppose a man has a bundle of cloth, in which are 4 pieces, 

containing each 7 yards, (making 28 yards in the bundle;) how many 
such bundles would 270 yards make i 

There ate 38 pieces and 4 yards 

over, and 9 bundles and 2 pieces over. 

gj To find how many yardswould remain 

from dividing by 28, multiply the 2 

pieces over by the first divisor [7 yards 

r ill each piece,] making 14 yards, 

which added to the 4 yards over at 

first, makes 18 yards remainder. 

te remainder mvltiply the last remainder hy 

n the first remainder. 



7 )270 yards. 
4 ) 3 8. .4 yards o\ 
9. .2 pieces o\ 



11. Divide 71,252 by 35, v 

12. Divide 81,605 by 108, v 

13. Divide 49,833 by 94, u: 
for 9 times 3 are 6, and 4 



10 factors. 

■o factors. A 755/1*,. 

3 throo factors, 2, 3 and 4; 



) 4 D 8 2 3 




) 2 4 9 1 1..1 


4)8303. 


.2 


2 7 5. 


3 



Writing under the 23 the 
total divisor makes -|J. 



, ihe second remainder. 



:t remainder 
e lemamdei. 



14. Divide 33,370 by 162, using the factors 9, t 
nultiplied together, make the total divisor. 

15. Divide 9,310,523 by 60, using 3, 4, and 5. 
10. Divide 3,310,523 by 60, using 2, 6, and 5. 
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17. Divide 2,310,533 by 60, using 3, 2, and 15. A. 38,508S^. 

18. Hence dividing by either factor first, brings the same result. 

19. Divide 3,707,718 by 120, using 3 factors. A. 30,897^=,. 

20. There are 1,728 solid inches in I fool ; bow many solid feel 
thenin 14,333 solidinches.uaing 12 asafactorStimes. A. S-^i- 

21. In a pile of wood 8 feet long, 4 feet wide, and 4 feet high, are 
128 solid feet or 1 coid; how many cords of wood then in a pile con- 
aining 41,736 solid feet! A. 335||S cords. 

XXV. When the divisor is 10, 100, 1000, &c. 

RULE. 

I. Ctil off m many figures from the right-hand of Che dividend a, 
there are ciphers in the divisor; the figures cut off are the remainder 
and the other figures of the dividend the quotient. 

3. At 10 dollars a barrel, how many barrels of flour may bf 
purchased for 369 dollars 1 
l|0 ) 3 6 I 9 Removing the 9, makes 36 hundreo 

A. 3 6i°5barrela. become only, 36; that is, tens becom* 
■ ■■■ - units, hmidreds, tens, &c. 

3. Divide 876,000,339 by 10. A. Remainder ■^. 

4. Divide 95,013,421 by 100. A. Remainder f^. 

5. Divide 8,732,509 by 1,000. A. Remainder ^vA- 

6. Divide 340,137 by 10,000. A. Remainder twJtt- 

7. Divide 45,816 by 100,000. A. Remainder t^^Vo- 
6. There are 10 mills in every cent; honr many cents then ii 

895,430 mills? A. 89,543 cents. 

9. Since 100 cents make 1 dollar, how many dollars are there ii 
9,503,300 cents. A. 95,033 dollars. 

10. How many dollars in 8,534 cents, and hov^ many cents over! 

A. 85 doUarE and 34 cents. 

II. In G8,546,035 cents, how many dullais and cents! 

A. 685,460 dollars and 35 cents. 

XXVI. When any divisor has ciphers on the right. 

RULE. 

1 . Cut off the ciphers from the right of the divisor, and an epiOi 
number of figures from the right of tlie dividend. 

2. Divide the remaining figures as usual, and annex la the right- 
hand of the remainder for the true remainder, all the figures cut off 
from the dividend. 

3. Divide 89,953 dollais equally among 500 persons. 

XXV. Q. When the divisor is 10, 100, &c. whiilia the rule? 1. Whatielhe 
effect of removing figures from the right of the dividenil t 3. What is O, of 599 1 



s theeffecl of cutting off two figures ? 3. In dividing 
3 53 annexed lo the temaindet 4 1 3, 



What is ^ of 565!^ of 
Q. When any diviaorhas oil 

. .1.. .a-__. _r _.....■ a --ongures; 3. in ttivitl 

[413, 



CONTRACTION OF RrLE3. 61 

BIO ) 8 9 9 I 5 2 Cutting off two figures does in fafll 

A. I 7 9?^^. diTide it by 100, it being one factot of the 

' composite number 500. Then, if we mul- 

tiply (as in XXIV. 9,) the last remainder 4 by the first divisor 100, it 
snakes 400, to which adding 52, the first remainder, makes 453 ; but 
by simply atmexing the 52 to 4, produces the same eifett, hence the 

4. Divide 783,456,078 by 3,100. A. Remainder ^", 

6. Divide 634,378,975 by 8,000. A. Remainder |JH- 

6. Divide 854,367 by 500,000. A. Quotient l|f J^. 

7. The annual expense for schools in the United States is about 
15,000,000 of dollars, and the number of children about 3,750,000 ; 
what is the average expense for each child J A. 4 doOars. 

-8. The number of teachers is about 95,000 ; how many scholars 
then to each teacher! A. 40 neatly. 



CONTRACTION OF RULES. 

XXTIL 1. To multiply easily by any number from 10 to 30. — 
Maltij^y by the uTiit figure only of the multiplier, and having removed 
Us product one place further towards the right of the mvlliplicand, 
add it to the multipticand. 

3. Multiply 8,978 by 19. (3.) 8 9 7 8 



8978X19 80803 

8 6 8 8 9 7 8 _ 

1 7 5 S 2 A. 17 5 8 2 A. 

4. For the figures which are added in both operations are tlie 
flame ; the results must therefore correspond. 

5. Multiply 765,343,001 by 13. A. 9,949,446,013. 

6. Multiply 678,320,131 by 15. A. 10,174,801,965. 

7. MiUliply 308,954,201 by 18. A. 5,561,175,618. 

8. Multiply 608,753,108 by 12. A. 7,305,037,396. 

9. Multiply 735,080,951 by 11. A. 8,085,890,461. 

10. To multiply by 5. — Annex a cipher, and dieide 2. 

11. For Minexing one cipher multiplies it by 10, then 2 times 5 
being 10, dividing only by 2, leaves the number increased 5 times. 

12. Multiply 6,545 by 5. ■ A. 32,735. 

13. Multiply, by this rule, 7,531 by 5. A. 37,605. 

14. To divide by 5. — Reverse the last process bytnultiplying by 3, 
and cutting off one figure for a remainder. 

XXVII. Q. H<.wcanyoumultiplybyn,12,13,aic„uploaOBipeditiouslyT 
I. Whyso? 4. How can jou multiply liy 5 easiiy! 10, WhyT 11, Ho» dmda 
byS' 14, HowmaTivareStimesiS!— timea5m210? 
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15. Divide, by this mle, 33,735 by 5. A. 0,545. 

16. Divide, by this rule, 37,605 by 5. A. 7,531. 

17. To multiply by 35. — Annex two ciphers, and divide by 4. 

18. For annexing two ciphers multiplies by lOO, and 4 times 38 
bobg 100, dividing only by 4, leaves the number 35 times the greater. 

19. Multiply 6,533,405 by 35. A. 163,310,135. 

30. Multiply 4,330,216 by S5. A. 105,755,400. 

31. To divide by 25. — Reverse the last process by m&Uiplying by i._ 
and cutting off two figures for a remainder. 

as. Divide 163,310,135 by 35. A. 6,532,405. 

33. Divide I05,755,'100 by 35. A. 4,230,316. 

34. To multiply by 135. — Annex three ciphers, and divide by 8. 

35. For 8 times 125 being 1000, annexing three ciphers and 
dividing only by 6, leaves the number 135 times the greater. 

26. Multiply 6,304,521 by 195. A. 788,065,125. 

37. Multiply 3,403,450 by 125. A. 300,431,250. 

23. To divide by 135. — Reverse the last process by multiplying by 
8, and cutting off three figures from the right of the yroduct. 

29. Divide 788,065,135 by 125. A. 6,304,521. 

30. Divide 300,431,350 by 126. A. 3,403,450. 

31. To multiply by 33|-. — Annex two ciphers, and divide by 3. 

32. For 3 times 33^ being 100, annexing tvco ciphers multiplies by 
100, ajid dividing only by 3, leaves the number 33^ times the greater. 



33. Multiply 65,220 by 33i. A. 2,174,000. 

34. Multiply 73,410 by 33|, A. 2,447,000. 



35. To divide by 33J. — Reverse the last process by multiplying ij 
3. and cuttmg off two figures. 

36. Divide 3,174,000 by 33J. A. 65,330. 

37. Divide 3,447,000 by 33^. A. 73,110. 

38. To multiply by S, or Sa, or 999, &c.~Annex to the muttipli- 
cand as many ciphers as there are 9«, and subtract the multiplicand 
from it. 

39. For annexing one cipher, for instance, multiplies by 10, aiid 
deducting the multiplieand, leaves it 9 times the greater, 

40. Multiply 467 by 9, and by 99, and by 9999. 
4670 46700 4670000 

4 6 7 4 6 7 4 6 7 

A. 4 3 3 A. 4 6 3 3 3 A. 4 G 6 9 5 5 3 

41. Multiply 653,421 by 999. A. 653,767,579 

42. Multip^ 65,343 by 9,999. A. 653,354,658. 

Q. How is the mnitiplying by 25 abridged ? 17. Why t 18. The dividing hj 
25 abridged? 31. HowmajiyareaStiiaeaS? 35inSO0? Howis themultiplying 
by 1£S abridged? E4. Why! S5. The dividing by 135? 29. Multiply 8 by 
les. Divide 1000by)2S. HowiB the mulliplying by 33j abridged? 31. Why? 
32. The dividing 1^ 334 abridged ? 35. How many are 33J times 15?— times 
331m5O0' Whalabrevialiojl is there mniultip]jingbj9,ora9,or999? 38. 
Wby! 39. 
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43. Multiply 6,534 by 99,899. A. 653,393,466. 

44. MultiHy 653 fay 999,999. A. 652,999,347. 

45. Multiply 65 by 9,999,999. A. 649,999,935. 

46. Multiply 6 by 99,999,999. A. 599,999,994. 



ARITHMETICAL SIGNS. 

XXVIII. I. EquALiTY.' The sign = between two numbers shows 
lb!Lt the numbec before it is equal in value Co the number after it ; as, 
100 cents = 1 doEai, meaning 100 cents are equal lo 1 dollar. 

2. This sign is two horizontal' lines, drawn parallel' to eaeh other. 

3. Addition.* The sign-)-showBthatthenuniberbefore itis lobe 

' XXVni. Q. WhaliathesignofEquaUty? 3. What does it show ? 1. What 
do lOa cents and 1 dollar with the si^ of Equality between them menu} I. 




whLoli U ine H. iMita 
Id wTlUng down (he ok 

4 remaiodBT ; r^Mt t&B 9 and wtie down oie 4 nn'dwneal 
' 4 Duhefi 3^ or two 9^ and 4 remajoder ; r^ectinff tbe "~ ' 
as llie preCEiIUig rsmaUiilGr, and tberelbn 1034 Is til 



Buu- Addthe AffitreswthivppetmovlTaie or Ivutoggt^er, r^ed ihe^a eontawtd m 
eir nai, mul lel Ihc ixctsa dtrtdly even uitli ihifigurci tn Ihat rea. Da tht tmae iciih 
\ch roM and art all the tCMlsl of 9 IngcBur in a fine, and find tlie& sum ; Ihea if tim 
:ceis «f 9j IB this Sinn (/bunJiB i^ore,) ht eguat lo I*e eiceii (if 9j in tht total JMl, tht 



la of 9i in this sun ifaaiid, 
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u-i-'edto the nomber afteirU; as 6+4=10, meaning 6 aiid 4 added 
tot'^ther are equal tu 10. 

4. This sign is a cross, formed by a horizontal line intersecting' a 
perpendicular' one, at right' aiigies,' and is read p/uj,' which mean. 
mors; thus 6+4 = 10, means 6 plus 4 are 10. 

5. Howmanyare375 + 135 + 100= A. 600. 

6. How manyare 57,563 + 1,500+1,000,000 + 42 + 100 + 101 + 5 
+ 721 A. 1,059,383. 

7. SoBTRACTioK.* This sign—shows that the number after it is to 
bs subdooted from the number before it; as, G—i—2, meaning 4 
from S leaves S. 

8. This sign is a single horizontal line, and is often called minus,' 
signifying less ; thus, 10—3 = 7, is read 10 minus 3 is 7. 

S. How much is 10,000,000-1,001 1 A. 9,903,999, 

10. Howmuchis37,500,209-4,909l A. 37,496,000, 

11. Multiplication. t This signxshowa that the number before 
it and the number after it are to be multiplied into each other; as, 
10x6=60, meaning 10 times 6 are 60. 

13. This sign is two lines crossing each other in the form of an s 

13. How many are 5,330,065x801? A. 4,261,373,065. 

14. Howmanyare 433x100x300? A. 8,460,000. 

Q. Wtiatis thesign of Addilion! 4. Howformed? i, Whatdoesitshow? 3. 
Howiailread? 4. How uuch ia fi plus 4 ! 8p]ual3T WkU is the sign of Sub- 
tnictioa? 9. What ia it often caUed? 8. What doea it show 7 7. Howmuchia 
lOminuaT? 25 minus 14? What is theslgn of Mulliplicalion! 13. Whaldoea 
ilehowl 11. When JOandeiiave this signbetweenlhem, what do theymeaa? 



tHOLTiFLicmoN. Knee Mullipllcaljon ta an abtrnviation of Addition, it laa 

Bulk. MuUiply Iht eictii of 9s in Iht mulliplicmi. by lis rxctsaia tit aallipUer, 
if tlU frceBO of Vainihit product equallAeercesB in the tottd product the loorkungi 



(■rib; uprtgbl; not lei^. 

S RiQHT, Strslghl ; lawllil ; JuH ; most dlrMl. A square corner la a npil angle ; 
■qnars flgurB tias Rnir right anglea ; "when llie four anglcB, maile by two Lines cnasii 
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15. Howinany ate 1x8x3x4x5x6X7x8x9x101 

A 3,638,800. 

16. Division.' The sign-;- shows that the numbei before it is to 
be divided by the number after it ; as, 60^5 = 13, meaning 60 divided 
by 5 is 12. 

17. The sign j° shows that the niunber above the line, is to be 
divided by the number below the line. 

18. The first sign is formed by one horizontal line passing between 
Iwo dots, and the second by writing the divisor under the dividend 
witli a line between. 

19. Perform 1,33G,000^S. A. 347,900. 
SO. Perform 3,756,000^20. A. 187,800. 
31. Perform lM.yj"ji»JL° . A. 8,458,085|54 
93. Tliis sign is the proper method of expressing the remainder 

after division is performed, vi. 1, 3. 
23. Perform 760,348-^ 125. A. 6,002-^%. 

34. Perform '^f-^as". A. 315,398tVt^. 

25. When we wish merely to indicate there is a remainder, it being 
not of sufficient importance to be expressed, the sign of Addition is 
generally adopted ;' thus 10 mills -^-3 makes 3+. 

26. Divide 5,608,354 drams by 117. A. 47,934 + 

27. Divide 7,503,478 gills by 129 ? A. 58,1G6 + 

28. When two or more signs occur in succession, each operation 
is to be performed in the order of the signs. 

29. Perform 600 + 100-150X30-?-U,000 = I.t A. I, 

30. Perform 100+100-5 + 29-^8 + 6X11+40X3 + 617x5-1395 
-i- 80 ^100. A. 100. 

Q. What are the two signs of Divlsio 
What t«- methoda are there of indies 



RUT.E. Mvltipty the crass of 9s mlhf gnollHii, 6ff ibe erceisin ■' jf dipisor, andrvifct 
the Of from t^ product : fo ^phJd^ add the enccsa of ^3 in the remainder, fotd if the resuh 
egval the excess af Hi in the diiiitfd, tht aerk uAghl 

NoTi. TBIipropeny of B belongs to II, only because ilhappoBH to be I leaa than ID 
(ihe radix W of the sysicni ;) Iter dl J we tf ckon by I la, Diea 10 would anawor the same 



cl ISO, multiply Ibe remaintlet by aO, and 
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Perform V<i"H 'A" ><500-^350-I5=5.* 
Execute" ^J^x 14-50^4 + ^" x39-M8 = 563tV 



PROBLEMS 

Xi iX. I. A Phoblem is a, question proposed for solution; in 
oilier words, it is something to be done. 

2. Prob. I. The parts of a number being given to find that num 
ber. — Add the several parts together. 

3. If the several parts of a number are 636 ; 4,008, and 5,095, vrhal 
IB that number ! A. 9,668. 

4. The total value of real estate in the state of New Ymk, in 1831, 
was 389,457,104 dollars, and of personal estate, 75,258,726 dollars; 
what number will represent, the value of both! A. 364,715,830. 

5. PaoB. II. The sum of two numbers, and one of them being 
given to find the other. ^Su J (roci the given number from the given 

6. If 36,065 be the sum of two numbers, one of which is 10,053 
what is the other 1 A. 26,033. 

7. What is that number, which, with 25,333 wiE make 36,085 J 

A. 10,852. 

8. When the minuend is 8,345 and the snbtralienci 3,059, what j» 
the remainder ? A. 3,293. 

9. When the remainder is 3,393 and the minuend 6,345, what if 
the subtrahend. A. 3,059. 

10. Pbob. in. The difference between two numbers, and the 
greater of them being given to find the less. — Subtract one from the 

11. What is the smaller number when the greater one is 15,675, 
and their difference 8,7581 A. 6,917. 

12. When the remainder is 4,080 and the minuend 6,304, what ia 
thesuhtrahendi A. 2,234. 

13. North America has about 25,750,000 inhabitants, and the 
differenea between the population of North and South America ia 
about 11,350,000; how many inhabitants has South America! 
A. 14,50«,000. 

XXIX. q. Whal is a Problem; 1. How la a number found fromhaTingilH 
> one of two numbers, and their sum giyen? 6. 
rs be fomid, from having the grealer and llieii 

oiii!niioilieqnoiientof4S0fliviileJbyfl0; multiply 
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14. Prod. iv. The difTeroncc between two numbers, and the 
smaller of them being given, to find Ihe greater. — Add both together, 

15. If the difference between two numbers be 2,340, and the 
smaller one 1,683, what is the greater number? A. 4,033, 

16. When the remainder is 5,033 and the subtrahend 4,037, what 
is the minuend 1 A. 9,069. 

17. Suppose a man who was born A. D. 1493, the year in which 
America was discovered, to live as long as Methuselah, which was 
969 years, when would his death happen T A. 1). 3,461. 

IS. France has a population of about 33,000,000, and the rest ol 
Europe about 168,000,000 ; what then is the entire population of 
Europe? A. 200,000,000. 

19. Pbob. v. The sum of two or more numbers, and the excess 
of each above the smallest given, to find those numbers. — From their 
tehole sam subtract the given excess, and if there be more than two 
numbers, subtract the sum of the excesses ; then divide the remainder 
tnto 2 equal parts to find two numbers, into 3 equal parts to find three, 
and so on; the quotient wiU be the smallest number ; to which, add 
separately the several excesses at first subtracted for the other num- 
bers required. 

30. What are the two numbers whose sum is 1,834 and the excess 
of the one above the other 360! A. 733; 1,093. 

21. If the minuend is 6,800 and the difference between the remain- 
der and subtrahend be 850, what will be the remainder and subtra- 
hend? A. 3,975; 3,835. 

23. Two men having met on a journey, found by calculation that 
they both had traveled 1000 miles, and that one had traveled 150 
miles more than the olher ; what distance had each traveled ? 

A. 435; 575. 

23. Suppose that two fat oxen weigh 1950 pounds, and that the 
difference in their weight is 315 pounds, what is the rfeight of each ! 

A. 867^ pounds; 1, 082| pounds. 

24. A gentleman gave to both of his sons 65,300 dollars, giving 
one 4,000 more than the other ; what did each receive ? 

A. 30,650; 34,650. 

25. Suppose that John has done in one day 20 sums more than 
Samuel, and Richard 30 sums more than Samuel, how many did each 
do, allowing all to have done 260 ? 

NcTE. — Reckoning what John and Richard both did more than 
Samael makes 50 ; the sum of the excesses then is 50 : subtracting 
and dividing as directed in the mle for three numbers gives 70 for the 
smallest number, that is, the number which Samuel did. Adding tc 
70 John's excess over that makes 90, and addmg W the same Richard's 
excess makes 100. A. S. 70 : J. 90 ; R. 100. 
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26. Divide 16,000 dollars so tliat B may have 300 more than A, 
and 400 more tiian A. A. A. 5,100; B. 5,400; C. 5,500. 

37. Suppose 97 apples are so divided that James has 30 more tliEui 
Richard, and Thomas 30 more than James ; how many has each 1 

NoTB. — If Janies has 30 mote tlian Richard, and Thomas 30 mora 
than James, Thomas evidently lias 50 mote than Richard; and 
James and Thomas together have 70 mote than Richard ; the sum 
of the excesses here then is 70. A. Jl. 9; J. 29 ; T. 59. 

28. A father has an estate of 600,000 dollars and 3 sons; he gives 
to the second son 50,000 dollars more than to the youngest, and to 
the oldest 50,000 more than to tlie second; what sum did each 

Note. — The oldest has 50,000 more than the second son and 
100,000 more than the youngest ; the total excess then is 150,000. 
A. 150,000; 300,000; 250,000. 

29. Suppose a poor man has labored 4 years for 1,000 dollars, 
receiving each successive year 50 dollars advance ; what sum did ha 
receive each year 1 

Note. — The 2nd year he received 50 more than for the 1st.; the 
3rd year 100 more ; the 4th year 150 more; then 50x100 + 150 = 
300, tlie excess ; 1000 -300== 700^ 4 years=175. 

A. 175; 235; 275; 335, 

30. Divide 1,300 dollars so that B may have 300 more than A, and 
C 300 less than A; what sum will eiich receive 1 The excess is 
100. A. 400; 700; 200. 

31. Pros. yi. The sum of two or mote numbers and their rate of 
increase or decrease being giren to find those numbers. — First ^d 
what sum each number wovld be if the smallest were 1 ; then add 
them together for the divisor of the given sum, the quotient will be the 
smallest number ; with tnkick proceed as with the 1 at first to find the 
other mwibers required. 

32. Divide 600 dollars so that B may have 3 times as much as A, 
and C 4 times as much as B. 

KoTB. — Suppose A has 1, then B will have {3 times 1 =) 3 and 
(4 limes 3 = ) 13. Adding 1 and 3 and 12 together makes lOfortht 
divisor of 1,600. The quotient 100 is A's part, then 3 times 100 = 
300 B's, and 4 times 300=1,200 C's. 

A. A's. 100 dollars ; B's. 300 dollars ; C's. 1,300 dollars. 

33. A man bought a sheep, a cow, and a horse, for 105 dollars 
paying 8 times as much for the cow as for the sheep, and 3 times m 
much for the horse as for the cow ; what price did he pay for each 5 
A, 5 dollats for the sheep, 40 for the cow and 130 for the horse. 

34. Prob, Til. The product of two or more numbers, and one o. 
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them being given to find the other. — Divide their product hy the given 
number. 

35. If the product of two numbers be 972 and one of them 3C, 
what is the other 1 A. 37. 

36. If 375 be a product and 15 a quotient, what is the divisor 1 

37. Suppose one of the factors of the composite number 973 is 37, 
wiiat is the other factor! A, 36. 

38. Suppose the composite number 11,250 has factors, the product 
of two of which is 1,875, what is the third factor? A. G. 

39. ffhen 18,000 barrels of flour cost S34,000 dollars, what was 
the cost per barren A. 13 dollars. 

40. PnoB. viii. When the qtiotient, dividend and remainder are 
given to find the divisor. — IHvide the difference between the dividend 
and remainder by the qxiotient. 

41. Suppose a quotient 65, adividend 9,526, and a remainder 101; 
what is the divisor ! A. 145. 

43. A man sold a block of buildings containing several tenements 
and shops for 30,087 dollars, being on an average for each, 1,003 
dollars and 27 dollars besides. How many shops and tenements 
were there ^ A. 30. 

43. A father having 194,000 dollars, gave to each of his sons 
30,000 dollars and had 11,000 dollars left. Howmany sons muBthe 
have had t A. 9 sons. 

44. Pbob. IX, To find the cost of several things from having tha 
different prices of each given. — Add the different prices togther. 

45. A gentleman purchased a farm for 6,360 dollars, a vessel for 
18,000 dollars, a span of fine t-.cses for 950 dollars ; what was the 
eost of the whole 1 A. 24,310 dollars. 

46. Prob. s. The quantity and the uniform price of each being 
(iven to find the cost. — Multi-ply the price hy the quantity. 

47. What is the cost of 495,000 " morns multicanHs" trees, at 37J 
cents apiece 1 A. 18,563,300 cents. 

48. Pbob. xi. The cost of the whole and the equal price of each 
being given to find the quantity. — Divide the cost of the whole by the 

49. Howmuch haywill 1,836 dollars purchase at 13 dollars a load! 

A. 153 loads. 

50. Pbob. xh. The quantity and cost being given to find the prio 
of one. — Divide the cost by the quantity. 

Q. Howia the diviaor found from haviiw (be quotient, dii'iclend. «nil remain 
Aet given T 40. How is the coat of severai things found when the dfflerent juices 
»re given 1 44. How, when the price is uniform ! 4e. How is the quantity found 
when the price of each is uniform? 48. Wlientho quantity and cost are given 
A find the price of one! 50 
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51. When a cargo of 8,500 bual 
lats, what is the price per bushel ] 

53. Pbob. sill. When the number of equal parts and the value of 
one are given to find the value of the whole. — MuUifly the value of 
one iiy the whole numhei: 

53. Suppose a packet is divided into 8 equal parts, and one part 
sells for 4,500doUara,what is the whole packet worth at that ratel 

A. 30,000 dollars. 

54. If \ (1-seventh) of a beef creature cost 15 dollars, what 
would the whole cost ! A. 106 dollars. 

55. There are 105,102 seconds in J of ayear; how many seconds 
then in a year 1 A. 525,960 seconds. 

56. Pros. xiv. The number of equal parts, and their value being 
given, to find the value of one. — Divide the value by the whole nuia- 
her of equal farts. 

57. Suppose the capital of a bank to be SOO.OOO dollars, and the 
numberof shares 2,000; how much is each share' A. 100 dollars, 

58. Suppose a packet is divided into eighths, and valued at 36,000 
dollars ; what is rfie value of J ? A. 4,500 dollars. 



MISCELLANEOUS EXAMPLES. 

XXX. 1. WlLenoneoflwonumbersis3,750andtheirsum4,856, 
what is the other, A. 1,106. 

2. When the remainder is one million, and the minuend one billion, 
what is the subtrahend ! A. 99S million. 

3. When the multiplicand is 6,350 and the product 50,800, what is 
the multiplier 1 A. 8. 

4. When the multiplier is 8 and the product 50,800, what is the 
multiplicand? A. 6,350. 

6. When the remainder is 53, the quotient 40, and the dividend 
17,937, what is the divisor ? A. 365, 

6. When the remainder is ^.''^, and the dividend 14,033,337, 
what is the quotient ? A. 3003. 

7. How many times must 814 be added to itself to make 407,000. 

A. 500 times. 

8. How many times must 500 be taken from 407,000, to find how 
many times the former number is contained in the latter ' A. 814. 

9. Suppose a farmer has his live stock distributed as follows, vli : 
in one pasture 17 oxen, 7 calves, and 4 young horses ; in another 510 
sheep, 7 calves, and 4 young horses ; in his yard 13 cows, 3 horses, 
5 yoMng oxen, 14 sheep, 10 colts, 17 turkeys, 15 hens, 95 geese, and 
25 ducks ; in his bam 33 hens, 14 calves, II geese, and 3 ducks, 10 
shoe|i, 5 colts, 4 osen, 3 cows, and 2 horses. What is the amounf 
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of tnewholel A. 26 osen, 28 horaes, 1£ cows, 38 calves, 53J 
sheep, 17 turkeys, 36 geese, 28 ducks, and 37 hens. 

10. A farmer Imvingaflock of 700 sheep, perceived every time he 
foddered them, which was twice a day foi 30 days, that one of tha 
number was wisaing ; how many sheep had he leti at tlie end of the 
30 days! A. 640. 

11. A grocer bought 13 barrels of flour for 7 dollars a barrel, and 
30 barrels for 8 dollars a barrel. Whatdid the whole cost^ 

A. S44 dollars. 

12. Suppose a man who had 500 dollars, has pnrehased flour to tha 
amount of 344 dollars ; how many more barrels at 8 dollars a barrel, 
can he buy with the remainder 1 A. 33 banels. 

13. Rufus bought a vest for 3 dollars, a hat for 4 dollars, and for 
his coat he paid 3 times as much as for botb of the other articles ; 
now much did the three articles cost ! A. 28 dollars. 

14. Suppose a poor woman has only 330 cents, with which to pur- 
chase calico for a gown, and suppose that it takes 10 yards for a pat- 
tern, how high a price can she pay by the yard to just take all the 
money? jl. 23 cents. 

15. The population of the United States in 1830 was about 
13,868,000. Suppose, as has been computed, 1 person to every 400 
die annuiJl/ oy intemperance, how many deaths then in the United 
States may be attributed to this cause alone ? A. 32,170. 

16. Suppose only 30,000 die annually by intemperance, how many 
e that a month, allowing 13 months to the year? A. 3300. 

17. What would be the expense of constructing a railroad from 
Maine to the Oregon Territory, the distance being about 3,000 miles, 
at the cost of 1S,000 dollars per mile! A. 45,000,000 dollars. 

IB. How long a time would it require to travel across the United 
Slates, on the above road, at the rate of 20 miles an hour, or 480 
miles a day? A. CJ-IJdays. 

10. Liglit is supposed to pass from the sun to the earth in about 8 
minutes, a distance of 95 jmllions of miles. How fat then does i^ht 
move in 1 minute? A. 11,875,000 miles. 

20. The national debt of England was,in 1831, about 3,300,000,000 
dollars, and the revenue of Great Britain and Ireland about 300,000, 
000 annuiJly ; suppose this revenue to be applied to the extinction of 
ilie debt, how long a time would it require? A. 11 years. 

21. "Mercury is the smallest and swiftest of the planets, moving 
tt the rate of 111,000 miles every hour." How far then would it 
nove in 34 hours, or I day ? A. 2,664,000 miles. How fax in 3o 
lays, or 1 year \ A. 972,360,000. 

32. The earth is about 25,000 miles in circumference; hownmny 
days would it take a car, at the rate of 30 miles an hour being 480 
miles a day, to move round the earth \ A. 52 yyj days. 

23. A father divided his projerty so that his sons had 1,430 dollars 
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apiece, and his daughWta 1,100 dollars apiece; he had? sons and 3 
daughters. Wlial was the value of the father's estate ? 

A. 13, S40 dollars 

34. A floor merchant sold lOB barrels of flout for 9 dollars a bar- 
rel, and gained on it 316 dollars. What price then must he have paid 
for it by the barrel ? A. 7 dollars. 

35. A purchased of B 500 bushels of wheat, and sold it for 1,475 
dollars, which was 475 dollars more than its cost. What must ha 
have paid a busiiel for it 1 A. 3 dollars. 

26. A merchant purcha8edl,400casli:sof lime at 3 dollars aburrel, 
ajid was obliged from its becoming air slacked, to sell It for 4,000 dol- 
lars. What was his loss on the whole 1 A. 300 dollars. 

27. How much can a cashier lay up in a year of 305 days whoae 
salary is 1,500 dollars, and daily expenses 3 dollars! A. 405. 

3S. A farmer sold 5 horses which cost liim 7^ dollars apiece, for 
50 dollars advance,' and received payment in sheep at 5 dollars a 
head. How many sheep will pay for the horses 1 A. 85 sheep. 

29. Suppose a certain cistern, which will l.iJd 300 gallons, haa 
two pipes ; and that every hour 26 gallons Tun in by one pipe, and 15 
gallons run out by the other, how many gallons would stay in every 
hour ? How long a time woold be required to fill it ] 

A. lOgaUons; 30 hours. 

30. Rufus bought a watch for SO dollars, and paid 4 dollars for re- 
pairing it. What must he ask for it to gain 5 dollars 1 j1. 39 dollars. 

31. A clock strikes I time for I o'clock, 3 times for 3 o'clock, 3 
times for 3 o'clock, and so on to 13 o'clock. How many times then 
will a clock strike in half a day, or 13 hours 1 A. 78 times. 

33. If a clock strikes 78 times in half a day ; bow many times 
would it strike in a whole dayl A. 150 times. How many times in 
a year of 365 days 1 A. 56,940 times. 

33. A farmer sold a grocer 10 bushels of corn at 1 dollar a bushel; 
13 barrels of cider at 3 dollars a barrel ; he received in payment 3 
barrels of flour at 7 dollars a barrel, and the balance in cash. How 
much money did he receive ? ' j1. 13 dollars. 

34. A purchased ^ of a steamboat for 1200 dollars; what did | 
cost! A. 3,400. What did the whole boat cost? A. 6,000 dollars. 

35. If J of a manufactory be sold for 8,540 dollars, what would 
the whole bring at that rate 1 A. 68,320 dollars. 

36. How many times can | of 1,300 be taken;>om 1300, and have 
nothing remain \ A. i times. 

37. Suppose a merchant bought 300 barrels of pork of one man, 
and enough of another man to make 750 barrels, how many bartete 
did he buy of the second man? A. 550 barrels. 

38. A farmer has 475 bushels of grain in 3 bins, one holding 135 
bushels more than the other; how many bushels does each hold? 
See TixiK. 19 A. 175 bushels; 300bushels. 
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3!). Supposfl two persons have a legacy left them of 20,000 dol- 
lars, to be so divided that one may have 3,000 more than the other; 
what is each one's part? Give one 3,000 dollars, then divide the 
rest equally. A. 8,600 dollars; 11,500 dollars, 

40. Supyose a man traveled from Albany to Buffalo, a distance of 
about 363 miles, partly by tlje canal and partly by the railroad, and 
that he went 163 miles more on the canal than on the railroad; what 
distance did he travel on each % A. 100 miles ; S63 miles. 

41. Divide 630 dollars so that B may have 3 times as much as A, 
ancJ C 5 times as much as A. See xxrx. 31. A. 70; 210; 350. 

42. Suppose T (ons of hay are sufficient to keep a calf, a cow, and 
a horse, through the winter, and that the horse eats 2 times as much, 
as the cow, and the cow 2 times as much as the calf; what quantity 
is sufficient for each? A. I ton ; 2 tons ; 4 Ions, 

43. It has been estimated, that the population of the globe is about 
816 millions, and that every 33 years as many inhabitants as are 
living at any one time will be dead, and their places supplied by 
others ; how many then must die and he born every year ' 

A. 25,500,000 persons, 

44. At the rate of 25,500,000 persons a year ; how many must 
die and be born every day of the year ( = 365 days 1) A. 09,863+. 
How many every hoar of the day (=34 houra^) A. 3,911 nearly. 
How many every minute of the hour (=60 minutes;} or in less time 
(ban you are solving the question 1 A. 48+. 



FEDERAL MONEY. 

XXXI. 1. Feoeral Money isthe currency or coin of the United 
States, established by Confess A. D, 1786, 

3. The Eagle, Dollar, Dime, Cent, and Mill, are the several 
denominations of Federal Money. 

3. Accounts aie kept in dollars and cents. Eagles and dimes are 
not used at all, the former being expressed in dollars, as tens of dol- 
lars ; and the latter in cents, as lens of cents. 

4. Thus 5 eagles, 4 dollars, 6 dimes, and 5 cents, are read, 54 dol- 
lars and 65 cents. 

5. The dollar is fixed upon as the unit figure ; all inferior denom- 
inations are therefore parts of a dollar. 

6. Thus the dime is 1-tenth pact of a dollar, the cent 1-hundredth 
part, and the mill 1-thousandth part. 
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REDUCTION- OF FEDERAL MONEY 

XXXII, 1. Reductiob' is the changing of one denomination into 
another, without altering its valne. 

2. Thus, 3 doaars into 200 cents ; 40 mills into 4 cents. 

3. How many mills arc there in 8 cents ! — in 27 cents 1 

4. How many cents in 80 mills ? — in 970 mills ? 

5. Reduce 2 dollars to dimes— to cents — to mills, 

6. Reduce 3,000 mills to cents— to liimes — to dollars. 

7. Reduce 5,000 cents to dollars — to eagles. 
B. Reduce 5 eagles to dollars — to cents. 

9. Reduce 35 dollars So cents— 3,500 cents to dollars. 
JO. Reduce 34 dollars to dimes — to cents — to mills. 

11. Reduce 34,000 mills to cents — to dimes— to dollars. 

12. Reduce 815 cents to dollars and cents. 

13. Reduce 8 dollars and 15 cents to cents. 

14. Hence, aimextng two ciphers or figures, brings dollars into 
cents, and aime^ring three, into mills, and vice versa ;' that is, cutting 
e§ two figures from cents, and three from milts, briTigs them back 
again irUo dollars. 

15. Reduce 37 dollars to cents — to mills. 

16. Reduce 37,000 mills to cents— to dollars. 

17. Reduce 8 dollars 15 cents 8 mills to mills. 

18. Reduce 8,158 mills to cents— to dollars. 

19. Dollars and cents are known as such by this sign $, and dis- 
tinguished one from the other by a point, thence called a Separatrix. 

20. Thus 18.356 means 8 dollars, 35 cents and 6 mills. 

21. Cents then ocaipg the first two places on the right of dollars, 
and mills the third place. 

33. Reduce $7,156 tomills. 

23. Reduce 7, 150 mills to dolhtrs, cents and mills. 

24. Hence, merely removing the separatrix brings dollars, cents 
and mills into mills, and vice versa. 

S5. Reduce $15,756 to cents and mills. 

36. Reduce 15,750 mills into dollars, cents and mills. 

27. As cents occupy two places, recollect when the cents are less 
then 10, to virite a cipher in the tens' place, or place of dimes. 

28. Reduce 5 dollars and 6 cents tu cents. A. 506 cents. 

29. Reduce 4 dollars and 3 cents to cents. A. 403 cents. 
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a Vice VERSi, L. TholBnna bcjne michangeil. Thus, llw gmerous should be rich 
End viae veris; thul is, tbe licb ahould be generous. 



30. Express 3 dollars 7 cents by the Bigna. A. 83. C. 

31. When there are no cents write tino ciphers in Iheir place. 

32. Express 9 dollars 5 mills by the signs. A. 80,006 

33. Express 8 doUara 7 mills by the signs. A. 8.007. 

34. Reduce 6 dollars and 3 mills to mills. A. 6.003 mills. 

35. Since Federal Money increases in a tenfold proportion, like 
rhole numbers, its operations are performed in like manner. 



ADDITION OF FEDERAL MONEY. 

RULE. 

XXXIII. 1. Add dollars to dollars, cents to cents, S[c., as m 
Simple Addition, placing the aeparatrix directly under the separatrux 

3. Add togetheT 88,17; 813,05; 17ct.; Set. 5m,; and 8m. 
8 8.17 Note.— d, stands for dimes, ct, for cents, and 

13.06 m. for mills. 

' A a K Observe the cipher before the 8 cents and 5 

■„aa '"^"^' ^"^ '^'"^ ^"""^ ciphers before the 8 mills. See 

-JL^ XKxii. 37. 31. Then say, 8 and 5 are 13; set down 

8 2_1 .483 A. 3 j^jjd carry 1, adding as usual. 

3. Addtogether836.75; S1.50;$I,25, and $1.43. A. S40,93. 

4. Add togethert5.035,f6.075, 84.127,813.135. A. 828.363. 

5. Add together $57, 636,43, S53,01, $6.05 ; 8 cents and i mills, 
and 9 mills. See the first example No. 2. A. 8151.573. 

6. What is the amount of 8 dollars and Scents, 8252 and 3 cents, 
8150 and 5 mills, 817 and 8 mills, A. 8497,093. 

7. A man bought a chaise for $136.18, a watch for $95 dollars and 
6 cents ; a coach for 8850 ; a hat fur $6 and 9 cents; a whip for 62 
oentsand Smills, Wliat did he pay for the whole 1 A. 81,067.955. 

9. Find the sum of one dollir and two cents, twenty-five dollars 
and two mills, 819.09, three dollars and three mills. A. 848.115. 

9. A man gave an eagle for a coat, five dollars and five dimes for 
a pair of boots, six dimes and six mills for a pair of gloves, fifty-five 
mills for blacking his boots. What did he lay out in alii I eagle = 
110; 5dimea = 50cents-, 55 mills =5 cents 5 mills, A. $16,161. 

10. Add together $8, $4, Set. 3m., 75ct. 19m., 19d, 7m. 3ct., 
Sfl35 and Im., 5 eagles and 5 mills. A. $480,795. 

11. Find the sum of $135, 5ct., 35ct,, 818, 5m., BOd., 6 eagles, 
3m., 18ct,, 89, 3d., 3d. and 3m. A. 8330.991. 

IS. Find the sum o f S18>, 88?, 8 5 4. ^l^f. and $35-'. 

Q. Howmaoycents BteS dollaraaients? 15 dollm 10 rinnts! Dollaie in 
R03 ceolB? in iSlO ceirtsT in 817(5 cents? bi lOOO mills! in 1234 miU.i? How 
nwny dollars, wnla an<l mills be rertuceil to milla, and the reveise? 24, How 
urc operations in Federal Money performed ? 35, 

XXXIII, Q. What is the rule for Addition of Federal Monty ? 1. 
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Note.— $J=35ct.; 8^-50ct.; $f =75 ct. A. S74.75orl74| 

13. A man purchased a, plough for 87^, a harrow for f4^, a load of 
hayfor830.50,ayokeofosenforS68i, and ahorse for S1501. What 
did the whole coat him ? A. S345, 

14. Find the sum of $50,37^, S65, $54.301, 18ot., 9ot., 45ct., 8m. 
and S17.65^,(^t. = 5 mills.) A. 1187.963. 

15. Suppose a traveler's expenses, at various times, were as fol- 
lows, viz : $1.35, $.085, $2,007, $6.53, 45ct., 3in. and 9ct.; what 
was the total amount? A. $11.18. 

16. Suppose a father divides an estate equally between his two 
sons, giving one $61,537.87^ ; what was the value of the estate 1 

A. 8123,075.75. 

17. Suppose I-thirdofaluad of hay costs 85.37^, what is the load 
worth at that rate 1 A. $16.J35. 

18. Suppose a ship's cargo to be valued at 837,567.13^, and 1- 
fouitij of the ship itself at S15,000, what is the value of both ship 
andcargoT A. $97,567.13^. 



SUBTRACTION OF FEDEKAJ, MONEY. 

RULE. 
XXXIV. 1. Place the mimiers as in Addition, and subtract as in 
lehole niimiers. 

3. From $65.83 take 839.96 ; from 3137 take 49 cents ; from $13 
take 5 mills. 

$65.83 S137.00 $13,000 

3 9.05 . 4 9 .005 

^- »S 5.8 8 A. $13 6.51 A. $11.995 

3. Subtract 815.43 fjom 884.91. A. 869.48. 

4. Subtract 83.005 from $5,650. A. $5,646,995. 

5. A gentleman owing $6,537.50.?, paid 83,549.-655; how munh 
remained unpaid 1 A. $3,987.85. 

6. Prom ei.OOO, take 35 cents 5 mills. A. $999,645. 

7. From$10take2cents5rai]ls. A. 89.975. 
9. From $3 take 62i cents. A. 83.375. 

9. From SI.OOO take let. and Im. A. $999,989. 

10. From 940 dollars take one dime. A. $939.90. 

11. From 1 dime take let. anit Im. A. 8.080. 
IS. If a man owes $3,500,625, and has property worth $6,500 

how much will he have left after paying his debts 1 A. $3,999,375. 

13. A man purchased a barrel of flour for 88.50, and paid $3.87^ 
what was there still due 1 A. $4,625. 

14. Subtract 5 dimes from 50 cents. A. 0. 
XXXIV. Q. What is lh« rule for Subtraction? J. 

Hca^dzvCoOgk' 



MULTIPLICATION OF FEDERAL MONKY, 77 

15. Suttract 10 eagles from $100. A. 0. 

16. Subtract 55 mills from Set. and 5 m. -4. 

17. Subtract $10 from 10 eagles. A. S90. 

18. If a ship's cargo is valued at $90,875, and the ship at 
f 31,675. 31 J, how much is the ship worth more than the cargo) 

A. fl0,b00.31i 

19. Suppose 1-fourth of a ship is worth $7,500, and tJie whole 
ship at 830,000, what is 3-fourths of the ship worth 1 A.S22,50O. 

ao. If a merchant buys a lot of cotton for 80,500.875, and sells It 
for 88,315.13, what are his profits! A. 81,714.245. 



MULTIPLICATION OF FEDERAL MONEY. 

RULE. 
XXXV. 1 Multiply as in vihole numbers, and call so many figures 
cents and mills, on the right of the product, as there are figures of 
cents and milts in the mvltiplicand or multiplier. 
2. What will 7 yards of cloth coat at 82.50 a yard? 
» 2 . 5 7 times $3.50 is the same as $2.50, written down 

i. 7 times and added together, which would make 

t 1 7 . 5 ^. 817.50. 

(3.) (4.) f5.) 

Multiply $65.01 8151.015 S37576 



A. $ 1685.25 A. $ 303, 1 8 1 . 015 ji. 8 189,007.28 

6. Multiply $6,301.35 by 203. A. 81,979,153.75. 

7. Multiply 8420.135 by 653. A. $373,938.02. 

8. Multiply $1,075.08 by 750. A. 8806310. 

9. At $3.50 a head, what will 7,350 sheep cost! A. $18375. 

10. What will the winding of 26,750 balls of thread amount to in 
dollars and cents, at 3 mills each 1 A. $80.35. 

11. Suppose a man receive 37^ cents apiece for making 385 paii 
of slippers, what does he receive for the whole 1 A. $106,875. 

12. A merchant bought 300 pieces of calico, each piece containing 
40 yards, for 39 cents a yard ; what did he pay for the whole t 

A. $3330. 

13. What will 17 hogsheads of vinegar, each containing 63 galloTia, 
come to at 13 cents a gaUon ! A. $139.33. 

14. A merchant bought 16 barrels of flour for $150, and sold itfoi 
Il-J-dolIars abarrel; what did he make onthewholel A. $33.50. 

15. A farmer bought 500 sheep for 31100.50, and sold them foi 
$2.75apiece; what did he gain on the whole? A. $274.50. 

yards of cloth cost at« 
ill buy i yards of broad 
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78 ARITHMETIC. 

16. A drover bought cows for t27.50 a head, and boM them fox 
$30j a head ; what profit would he niake at that rate on buying »iid 
selling 3S4 cows 1 Multiply 334 by the profit on one. A. $891, 

17. Suppose a man's daily income is 83.40, and hia daily expendi- 
tures 82.16, how much will he have saved at the year's end, or in 
305 days' A. $452.00. 

18. Suppose a merchant pays his clerk Sll.SOamonth, and S2 a 
week for his board, what sum does the clerk cost him by the year of 
13 months, or 53 weeks ' A. $343. 

19. A sold B 15 bushels of wheat at $3.75 per bushel, and 17 
bushels of rye at 8 1.13^ a bushel, forwhichB. gave bun a hogshead, 
(03 gallons) of nwlasses at 35 cents a gallon, and the balance in cash ; 
how much cash must B. pay A. A. $38.33^. 

30. A farmer gave 83.755 for I-half a barrel of flour ; what was 
the price by the barrel ? A. $7.51. 

31. When l-third of an estate sells for $1,653.75, what is the 
value of the estate 1 A. $4,958.35. 

S3. If 1-fourth of a ship cost $1,650, and the cargo $18,351. 63j, 
whatis the value of-both ship a«d cargo 1 A. $34,851,635. 

33. If 1-fifth of a hogshead of molasses cost S5.35,whatisahogs 
head worth! A. 836.35. What are 17 hogsheads worth ? 

A. $446.35. 
24. A received a legacy' of 81,150.135; B 3 times as much, and 
C 1 times as much as B ; what sum did C receive t A. $13801 J. 

35. Suppose a bank has 820,000.50 in specie" deposited' in its 
vault,' and a circulation' of 15 times that amount, what is the amount 
of its bills in circulation 7 A. $300,007^. 

Suppose that 1-eighthof a ship's cargosellsfor 8875.375, and 
' s the entire cargo ; 



DIVISION OF FEDERAL MONEY. 

XXXVI. I. Whenlhe dividend only consists of Federal Money. 

RULE. 
3. Divide as in simple numiers,and the quotient will be the answet 
m the lowest denomination of the dividend, which may then be brought 
into any other denomination reijiiired. 

loney, whjit is the rule foi 
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3. Divide 817.50 equally among 7 men. 
S cl. 

7 )17.50 For $17.50 (by xxiii. 34>=1750 cents-^7: 

A. t3. 5 250 cents=S3.50, the same as in the operation, 

4. Divide $303,568 by 8. A. S25.331. 

5. Divide $728,065 by 33. A. $31,035. 

6. What ia the prine of 1 pound of sugar, when 20 pounds cos 
831 When 9 pounds cost 31 ] 

(5.) (6.) 



7. Hence when tliere ia a remainder in dividing dollars ; — Bring 
them into cents hy annexing two ciphers, and if there be still a re- 
mainder ; into mills h/ annexitig another cipher. 

8. When 350 bushels of oats cost $80; what is the price per 
bushe! 1 A. 32 cents. 

9. A farmer sold 30 bushels of potatoes for $5.85 ; what was that 
per bushel J A. Ifli cents. 

10. A man hought 3 hats for $10.40 ; what was that apiece 1 

•> 1 1 li A n'n InbusinessalUhemillsunder Sarerejected, 

J )J_0_ - 4 ^^^^ g ^.[Ig ^pg reckoned as ^ a cent, and all 

A. $ 3 .4 6 S + . over 5, and not exceeding 10, as 1 cent. 

11. A father divided an estate of $30,000 equally among 13 chil- 
dren ; what was eachone's part? A. $3,307,69.+ 

12. Suppose a man's salary to be $3,650,60 a year of 365 days, 
what is that for a single day? A. $10.+ 

13. A man buys 36 pounds of sugar for $10,50; what is it a 
pound! A. $.39.+ 

14. Suppose 1,013 sheep cost $3,533.25, what were they apiece % 

A. $3,499+Suic(iH;($2.50. 

15. Suppose you buy 2 knives for 40 cents, what must you ask 
apiece foi them to gain 10 cents ? A. 25 cents. 

16. A grocer bought 20 barrels of apples for 870 ; what must he 
sell them for per barrel, to gain 810. A. $4. 

17. Suppose a boy gives 50 cents for 3 balls and looses one of 
them; how much do the 2 left stand him in apiece! A. $.25. 

18. Suppose a grocer pays $70 for 20 barrels of apples, and after 
a while 2 barrels become so rotten as to be worthless; what price 
per barrel will indemnify' him! (See No. 10.) A. $3.89.+ 

Howdoyouproeeed with the remainder? 7. Howare mills to be reganlpd in 
the qiiolient? 10. 
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19. A merchant bought 5 barrels of fiour for S47. 50 ; he kept one 
barrel himself, and sold the rest for what he paid for the whole ; what 
was that for each barren A. 811. 87|. 

20. A father and his 3 sons received a legacy of 830,000. The 
father had \ and the remainder was equally divided between the sons ; 
what was each one's part 1 A. Father's $15,000 ; son's 87,500. 

31. A boy having SI, purchased 3 knives, which took all the money 
e had except 35 cents ; what did he pay apiece for them 1 

A. 35 cents. 
23. A man having $174.60 purchased 4 cows ; which took all the 
money he had except 135 ; what did he pay apiece for them ? 

A. 837.40. 

XXXVII, 1. WhenthedivisoranddividendbothconsLstofFederaJ 
Money. 

ROLE. 

2. Reduce the divisor and dividend to the lowest denomination 
mentioned in either, then divide as in simple numbers. 

3. How many hats at $1.50 apiece may be bought for $91 

1 5 0)9 0(6.^. Reduce $9 and 81.50 each to cents; then 
there will be as many hats as there aie times 
°-g-g 150 in 900. 

4. How many barrels of floui may be bought for $300, at $7.50 a 
barrel? A. 40 barrels. 

6. When molasses is 42 cents by the gallon, and S36.46 by the 
hogshead, howmanygallonsmustahogsheadhold? A. 63 gallons. 

6. A certain vessel was owned equally by so many persons that 
each part was only $1,250 ; what was the number of owners, sup- 
posing the vessel cost 863,500! A. 50 owners. 

7. If a farmer received $31 profit from each cow, and from the 
whole $945, how many cows must he have had 1 A. 45 cows. 

8. When corn is $1,135 per bushel, how many bushels maybe 
bought for $963? Bring 8003 into mills. A. 856 bushels. 

9. When horse-keeping costs 87^ cents a day, how long might a 
horsebekeptatthatratefor 81,575? A. 1800 days. 

10. How many melons will 85 purchase, at 35 cents apiece ? 

A. SO melons. 

11. Howmany times greater then in value is $5, than 35 cents? — 
than 2 cents 6 mills ! A. 30 times ; 200 times. 

13. Howmany tunes greater is $73 than 40 cents! A. 18S|J- 

13. What number multiplied by 8 mills, will make a product 
equal in value to 830,000 1 A. 3,500,000. 

14. Divide 8304 by 33 cents 1 A. 133 Ijj. 
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15. If you pay Sl3 a ton for hay, how many fona can you bay for 
S340.501 -A- ISA^Atons. 

16. If a district school receires from the state fund S45 being at 
the rate of il. 25 ahead; what is the number of scholars' A. 36. 

n. A merchant invested $34,500 in cotton, at II5 cents a pound, 
uid sold it again for Vi^ cents a pound ; how many pounds did he 
purchase, and what was the profit on the whole ! 

Note. — First find the quantity bought as before, which multiply by 
ihe profit on a single pound. A. 300,000 pounds ; profit f 3,000. 

18. A gentleman invested$I8,000in trees of the "genuine moras 
multicaulia" species, paying for each SO cents, and afterwards sold 
[hem for 40 cents apiece ; how many trees did ho purchase, and how 
much did he gain on the whole 1 A. 60,000tree3; gain 86,0flfi 



MISCELLANEOUS EXAMPLES. 
XXXVIII. Add together the following numbers. — 
(I.) (3.) . 

One dollar and one cent, One thousand dollars. 

One hundred dollars, One cent and one mill, 

Two dollars and two cents, One dollar and nine mills, 

Twenty cents and five mills. Ten dimes and three cents, 

Six dollaia and one mill, One million dollars, one mil 

A. t 1 9 .2 3 6 A. iTTcTo 1 , oTTcTs 



A. 87,999,9 09.55 A. 1999,999,999.989 

6. Multiply six hundred dollars fifteen cents and five mills by sixty- 
two hundred. A. S3,720,9B1. 

6. If 1,050 be one factor of a certain number, and 1,113 another 
factor, what is that number. A. 1,168,65)). 

7. If it costs 6 cents for a boy to go once into the museum, how 
many times could he go in for 848 1 How many times could 4 boys 
go in for the same money f Only } as many times as I boy. 

A. 800 times; 300 tunes. 

8. There are four numbers; the first is 215, the second 401, the 
third 635, and the fourth as much as all the other three lacking 200 j 
what is the sum of them all' A. 3,383. 

9. Write down three hundred and fifteen, multiply it by twenty- 
nine, subtract one hundred and thirty-five from the product, and if 
you divide the remainder by nine, the quotient will be 1,000. 

10. Perform 40,000-500-^30X35+635=50.000. 
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82 ARITHMETIC. 

11. Perform 78x6-168^60x40-300. A. =0. 

12. Perform '°°gr - ° - A. 333,333lJ. 

13. What is J of 100, or the 5th part of 100 T A. 20, 

14. What ia the 7th part of 3,567,895 ' A. 509,699f . 
15 Wliatislhe4Bthpartof 1,374,953? J. 280,60^. 
16. There are two numbers, the greater of which is 37 limes 45 

and the less 26 times 19 ; what ia their sum.difFerence and producti 
A. 2,159; 1,171; 823,510, 
17 What nmnber deducted from the 8th part of 300 willleave 10' 
A. 15. 

18. If one man receive 8500 more than another, and both reteive 
$25,890.60, what sum does each receive '^ 

A. $12,698.30; 813,193.30. 

19. Suppose a stage goes 3 times as fast as a footman, and a rail- 
toad car 4 times as fast as the stage, and that they ail go 800 miles ; 
how far does each go 1 A. 50 miles; 150 miles; 600 miles. 

90. Suppose a box to contain 375 Grammars and 412 Arithmetics, 
what will they come to at 33 cents apiece 1 8326.71 

81. A fanner sold a grocer 30 bushels of potatoes for 27 cents a 
bushel, for the payment of which he took a keg of molasses, oon- 
lainLng 6 gallons, at 45 cents a gallon, and the balance in cash ; how 
muchmoney did he receive 1 A. 84.50. 

22. A exchanged with B 37 bushels of apples at 45 cents a 
bushel ; 4 bushels of onions at €3 cents a hu^el ; 300 bushels of 
corn at 81.08, for 55 yards of cloth at 82.14 a yard, and for the 
balance he was to receive the cash ; what mas A's due % 

A. 8117.47 

23. When oats are 50 cents a bushel, and sugar 10 cents a pound, 
how many pounds of sugar will 4 bushels of oats purchase ? 

A. 20 pounds. 

24. When the market price of cheese is 7 cents a pound, and that 
6f salt 81.10 a bushel, how many bushels of salt will 440 pounds of 
cheese purchase ? A. 38 bushels. 



QUESTIONS INVOLVING FRACTIONS' 

XXXIX. 1. To add halves and quarters. — Call every 2-quarieTS 
las i andi)^or^; every 2-halves (as ^ and^) 1 whole, and every 
A-guarters {as J and ') 1 whole. 

XXXiX, Q. How aro halves and quarters added whh whole mmbera! I. 
Wh,? do J and i make J? See ihe Note after 1. How many whole ones in i 
and ^ added together?— in \ and J)— in ^ and |?— in }, J and 1 7— in ^, s, Jl 
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QUESTIONS INVOLVING 

Note. — The f is calkil g because it means 3 of 4 equal parts, tliat 
is 5 of tliem. 

9. How many cenls will | of a cent, | of a cent, ^ of a cent, f of 
a cent, and ^ of a cent mate added together ! A. Sj cenls 

3. A man spent Sf cents for a glass of sarsaparilla, 18^ cents for 
a wateT melon, 13j cents for an inkstand, Z't\ cents for a Iwok, what 
did all these articles amount to ! A. 75 cents. 

4. Rufus bought a ball for 12^ cents, a penknife for 87^ cents, a 
writing-book for ISj cents, an Arithmetic for 18J cents, and a pencil 
for 6j cents; what did he pay for the whole? A. S1.37|^. 

5. Suppose a farmer has in one bin 330| bushels of oats, in an 
other 63j bushels, in another 49y bushels ; how many bushels has 
he in all his bins? A. 433| bushels. 

XL. To multiply by halves, thirds, quarters, &c. 

1. A father having three sons, promised the youngest 2 cents, the 
next older son 1 cent, and the oldest 5 a cent for every sum each 
would do that day. They did 40 sums apiece. How many cents 
then miist he pay each ? A. SO cents; 40 cents; 20 cents. 

2. To multiply by 8, wc take the multiplicand 2 times; by I, wo 
take it 1 time ; and by ^ we take it ^ a time, that is, the half of it. 

3. Hence to multiply by \, J, &o. — Divide the mutlij^icand by the 
figure ielow the tine. 

4. For the smaller the multiplier, the smaller will be the product. 
4)3600^ 5, What will 3,600 yards of ribbon cost, at 6j 

"^ cenls a yard ! 

9 Note.— Take f of 3,600=900,thenmultip!yb7 

^ ^ ^ "J 6 as usual, and add 900 to that product. 

S 2 a 5.0 A. 22500 ct. ^8235. 

6. Multiply 2 rods by 5^ yards ( = 1 rod.) A. 11 yards. 

7. Multiply 26 rods by 5^ yards. A. 143 yards. 

8. Multiply 3 degrees by 69i miles ( = 1 degree.) A. 139 miles. 
8. Multiply 360 degrees by 69^ miles. A. 25,030 miles, 

10. Multiply 640 sq. rods by 30} sq. yards ( = 1 sq. rod.) 

A. 19,360 sq. yd. 

11. Multiply 133 sq. rods by 373jsq, feet. A. 36,209^ sq. ft 
13. Multiply 60 by ^,-~i>j 5J,— by 13J. A. 30 : 320 : 733. 

13. Multiply 400 by S^V, by 30^5,. A. 3,230: 14,403. 

14. Multiply 100 years by 365{ days. A. 36,535 days. 

15. To multiply by |, J, &o. — Divide hy the figure Mow the line 
and multiply the quotient iy the upper Jgure. Or multiply first and 
divide afterwards, especially if there he a remainder. 

XL. Q. How often do we lulte the multiplicand in multiplying by 3, 1 and 
I? SeeZ. Whatlhenisriieiuleformuhiplyuigby J, J,&e.? 3. Whatisth* 
piincipla? 4. Haw is 3,600 multiplied by6|I 4. 
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C'l ARITHMETIC. 

16. Howmuoliia J of 34? A. 6. J of 341 A. 18. 8tJme3i;4! 
A. 193. Howmuch then is 8J timeaSil 

^ fis i il^i ^"o^j DiTide34by4andinuitiplyby3i 

... °i * iii "^3 °^ as the result ia the same, mul- 
^8 8 tiply first and divide afterwards ; 

^ " " _3 4 n_3 making xa t« be added to 192 

a 1 ^ JJ {=24x8.) 

17. Multiply 460 bye?,— by 16i A. 3,105; 7,636. 

18. Multiply 504 by 9^,— by 29U- A. 4,851; 14,963^^- 

19. Multiply 370 by 7;,~by 85|S. A. 3,795'; 31,810. 
30. How much does 8^ times 1,000 exceed S^times 1,0001 

A. 670. 

XLI. To divide by halves, thirds, quarters, &<•- 

I. How many yards of tape may be bought for 4 cents, at 2 cents 
a yard? — at 1 cent ayardi— at ^of a cent a yard i — at J of a cent a 
yaid? A: 3yd; 4yd; 8yd; 16yd. 

3. Hence to divide by J, J, &c. — Midliply by the loieer figure. 

3. For the smaller the divisor the greater will be the quotient. 

4. How many bushels of oals may he bought for f I at \ of a dol- 
lar abushel!— for $1,000? A. 3 bushels ; 3,000 bushels. 

5. How many yards of calico at J^ of a dollar a yard, may be bought 
forSl?— for S:,3001 A. 5yards; 6,000yards. 

6. How many times greater in value is 81,800 than fj^ 

A. 14,400. 

7. Since J is 3 times as much as i : j, 4 limes as much as ^, &e. 
tlierefore, — 

8. To divide by f , J, c&c. — Multiply iy the lower figure, and divtdr 
by the upper one. Or divide first and multiply afterwards, when it 
can be done without a remainder. 

9. How many bushels of rye may be bought for ffilO, at f of a dol- 
lar a bushel 3— for 83,400! (810x8-^5; or 10^5x8.) 

A. 16 bushels; 3,840 bushels. 

10. When rye is J of a dollar a bushel, how many bushels may bo 
bought for 81. 501 — for S300! A. 3 bushels; 400 bushels. 

II. How many times greater in value is S6 than | of a dollar 1 — 
is 83,000 than J of a dollar! A. 9 tunes ; 3,750 times. 

13. Divide 20,000 by ■i„,—hy Vi,V — by -^ff,— by tVosi-— by i- 
Answers. 133,333j; 36,666^; 58,823f|; 160,000; 25,000. 
13. At f 1^ a bushel, how many bushels of wheat may be bought 
for 3 dollars !^for 1,300 dollars! 

Q. How much is J of 34 ? I of 24 ? How is 34 mulliplied by 8 J ? See 18. 

XLI. Q. How many yards of cloth at S dollara a yard, may be bought for ^ of 
ndoUar! See 2. For } of a dollar ! See 2. Whalis the rule ! 3. What is Iho 
principle? 3. What is the rule for dividing by?, 1, &c.! 8. How many times ia 

I oo.itaiiied jn 10 ? St8 9, In 2,11)0 ' See 9. 
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dUESTIONS INVOLVING FRACTIONS. 85 



NoTs, — Since S halves make 1 whole there are B-halves in $3, 
for 83x3 hilves=6 halves. AgMn 81x2 halves=2 halves + l-half 
(=y' 3-halves : which is the divisor of the 6 halves; thus 6-^-3=2. 
So il,SOO X 2 halye3=2,400 halves to be divided by 3 halves also. 
A. 2 bushels; 800 bushels. 

1*. How many fishhooks at 2J cents apiece, may be bought for 9 
centsi 4-quarters=l whole ; then 3 centsx4-quartera=8-quarters 
and 1-quarter ( = J) more make 9-quarters the divisor, and 9 cents x 
4-quartera=36-quarterB, the dividend. A. 4 fishhooks. 

15. At 83J a yard, how many yards may be bought 19,635? 

_5-Mhs. S9 6 2 5 jg We multiply the $3 by 

I O-fifths, , , ; ■ ■ ■ 6 -^- „ - . "gfl. ' 5,andaddinthel^ll-fifths, 

l-Mh. 1 1 H_8J_2_5-fifths. ai,dtheS9,635by5=48,125- 

IJ-fiftJis. ^- Ij '^ 5 ys^iis- fifths. 

16. Hence to divide by 5^, 6 J, &c. — Multiply the whole number of 
the divisor by the figwe below the line, and addin the figure above the 
line for a new divisor. 

17. Multiply the dividend by the same multiplier for a new dividend, 
then divide as usual. 

18. At S4j a yard, how many yards of cloth may be bought for 
8331 for 84,6001 A. 5 yards; 1,000 yards. 

19. What is the quotient of 03 divided by 2|i Say 3x8 + 5=21 
thedivisor; 63x8=504, the dividend. A. 24. 

20. Divide 1,102 by 4f,— by 5^,— by lOyV 

A. 228; 203; 106,^?. 

21. There are bi yards in every rod ; how many rods then in 33 
yardal — in 57 yards! A. 6 rods; lO^j^-rods, 

23. There aie 69^ statute miles in every degree ; how many degrees 
in 400 miles! A. Sfj^ degrees. 

23. How many square rods in 24,200 square yards, there being 30j 
square yards in every square rod * A. 800 square yards. 

34. Divide 1,090 square feet by 272j square feet. A. iyii's^. 

25. How many years are there in 143,830 days allowing 365j days 
lotheyearl A. 393Ji4f ysars. 

26. How many nails are there in 38 inches, allowing 2i inches to 
make 1 nail? 3t=9-quartors, the divisor; and 38x4=152, the 
dividend : the quotient is I6| nails, but since the remainder is al- 
ways like the dividend, the 8 over in dividing is 8-quarters of an inch ; 



then 8-quarterB-^4 quart«rs=2 inches. A. 16 nails and 3 inches. 

27. Mence dividing the remainder, by the multiplier of the dividend; 
viilt give a quotient of t}i£ same denomination lailh the given dividend. 



I. Divide 12 yards by 5^ yards ( = 1 rod.) A. 3 rods 1 yard. 
39, Divide376 yardsby 5^yaid3( = lrod.) .4. 68 rods2 yards. 



sa dotlan 1 For 33 dollars ' Wlial is (be rule lor dividio) 
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Ob ARITHMETIC. 

30. Dhide 73,050 days by 366j days. A. 300 years 8 days. 

XLII. 1, Tofindthecoatofarticleawhenthepriceisanaliquotpart 
of a dollar. See yii. 81, 82, 86. — Divide the given quantity by the 
number of aliquot parts which it takes of theprice to make a dollar, 
the quotient will be the cost in dollars. See the Table, vii. 86, 

3. At 50 cents apiece what will 790 cubical blocks cost 1 50 et. = 
f^; divideby 3 because every 3 costs 81. A. 395. 

3. At 33j cents apiece, what will 591 inistanda cost 1 33J ct.= 
S5 ; divide by 3 because every 3 costs SI. 

4. At 35 cents apiece, what will 980 trees 
divide by 4, because every 4 coat f 1. 

6. At 16f cents apiece, what will 480 mellons 1 
divide by 6 because every 6 cost $1. 

6. At 12J cents apiece, Vihat vrill 1,080 books 1 
divide by 8 because every 8 cost $1. 

7. At 6 J cents apiece, what will 960 steel pens 
divide by 16 because every 16 cost $1. A. S60. 

8. At 12| cents a yard, what will 13 v-rds of ribbon cost f What 
1,565 yaids cost? A. $1 50 

8 )13.00 8 )1,565.0 00 A. $195.62|. 

SI. 5 0, 8195.635 



A 


S197 


A 


$345 


l«^ 


cl,.=! 


." 


$80. 


134 


nt.-J 


A. 


$135 



G. Hence when there ti a remainder, annex two ciphers for cents and 
10. What will be the cost of the following articles, v 



410 bushels of rye at 50 cen 


s a bushel! 


A. $205. 


360 bushels of oats at 33 |c 


nts a bushel ? 


A. $130. 


415 bushels of apples at 25 


ents a bushel! 


A. 8103.75. 


417 yards of calico at 20 ce 




A. $83.40. 


B15 yards of shirting at I6j 




A. Sl35,833.+ 


4S9 quarts of cherries at 13 




A. $6I.1S|. 


853 quarts of cranberries at 


10 cents a quart) 


A. $85.30. 


353 pounds of cheese at 6| 


enlsapound! 


A. $32.06. + 



436 pounds of beef at 5 cents a pound ! __ 

11. At $2.50or $2^ per yard; what will4 yards of broadcloth cost! 
1,853 yards cost ^ Multiply by Sj. A. $10; $4,638.50. 

12. What will be the cost of the following articles, viz. — 
301 bushels of rye, at $3.13| or $3j per bushel! 

A. $497.12^. 
640acre5of landat$25.06j, orfSSJj-peracrel A. $16,040. 
315 barrels of flour, at $5.25 or $5j per barren A. 1,653.75. 
941 galIon3Qfoilat$I.I6j,or$Upergallon) A. $1,09 7.83.+ 

XLII. Q, Whalis meant by an aliquot part! Sea Vll. 81. Give several ei 
anniles. See vii. 83. 83. Repeal the Tahln of Aliniiol naFtn) Sen vii. Rd 
What isthe rulefoi 6ndi ' • ■ ■ 

1. What " 



ling the cost when the price ia an aliquot part of a do?larT 
ost of 96 yards of calico at SO cents a yaxdt— at 331 
■•" '-atlSlcenls?— ate^cenls? 



QTJEBTlONa INVOLVINO FRACTIONS. 87 

13. To find the quantity when the price is an aliquot part of a dol- 
lar. — Reverse the lasl rule, that is, multiply the whole cost by the 
number of aliquot parts uihich it takes of the price to make one dollar. 

14. At 13J cents a pound, how many pounds of sugar may be 
bought for SI ?— for 85001 12| ct.=ii, then S| or $1 wiU buy 8 
pounds and 8500 will buy 8 times 500=4,000 pounds. 

A. 8 pounds; 4,000 pounds. 

15. Whenflasseed is 16 1 cents a peck, how many pecks may be 
boQghtforSli— for87,H8? A. Specks; 43,708 pecks. 

16. How many Madeira trees can be bought for S839, when the 
price of each is 33; cents ? A, 3,487 trees. 

17. A gentleman invested 81,000 in goods of Yarioua kinds; what 
quantity of each did he purchase, taking their several prices from the 
following memoranda, viz : 

For calico 8150, at 12^ cents per yard. A. 1,300 yarda. 

For gingham 8116, at 16§ cents per yard. A. 696 yards. 

For French eaJioo 850, at 25 ets. per yard. A. 200 yards. 

For silk 8S00, at 50 cents per yard. A. 400 yards. 

For shoes 8100, at 335 cents a pair. A. 300 pairs. 

For gloves 850, at 20 cents a pair. A. 250 pairs. 

For cotton balls S50, at 5 cents apiece. J,. 1,000 balls. 

For cotton cloth f 48, at 6^ cents a yard. A. 768 yards. 

The balance, or what remains of the 81,000 after deducting the 
cost of the above articles, he laid out in linen at 40 cents a yard; how 
many yards did he buy 1 A. 590 yards. 



BILLS OP PARCELS. 
XLIII. 1. Bills, OB Bills OF Parcels, are statements of goods 
bought and sold, with the particulars of price and quantity, as in the 
following examples. 

I20 ' " ~ New York, July 26, 1838. 

Chaukoby Acklky, Esq., 

Bought of John Smith, 

20 merino sheep, at $6 per head % 

35calves,at82.13iperhead 

300 pounds of cheese, at 6j cents per pound 

36 bushels of oats, at 37f cents per bushel 

17 bushels of corn at 75 cents per bushel 

8308.361. 
November 15, 1839, Received payment, 

John Smith. 

Q. Suppose there is a retnamder-hnw do you proMed? fl. Howmanyyards 
of cloth maj be bought for 10 dollars, at 50 cents a yard ?— ut 334 cents ?— at2S 
eenu ?— at 30 oenla !— at 10» cenla !— at 13 J cents ?- .at 6J cents !— at 5 cento' 
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(3.) Uoslon, June 6, 1839. 

Mr. George Simpson, 

Bought of Rufus Paywell, 

Sbairekofcider, atS2.l3jabarrel $ 

6 bushels of com, at 81.16^ per buahei 

624,00 
August 3, 1839, Receired payment, 



(4.) Philadeiphia, January 1, 1827. 

Messrs. Claeik & Brothers, 

Bouglit of Peter Riee, 

3,800 yards of caiico, at I7J cents a yird $ 

40 pieces of blue broadciotli, each 37 yards, , . . 

at $4.63} per yard 

400 yards carpeting, at SI. 19 per yard 

SOO pieces of nankin, eacli 49 yards, at 3.33, . . 

per yard 

E11 ,SC7.50 
Received payment lor Peter Rice, " ~ 

John Stimpsow. 



REDUCTION OF COMPOUND NUMBEIIS. 



XLrV. 1. How many feet in 36 inches? — inches in 3 feet 1 

2. How many shillings are there in £5 T — pounds in 100 shillings T 

3. How many farthings in 1,S00 pence? — pence in 4,800 farthings' 

4. Haw many shillings in 1,200 pence T~pounds in 100 shillings t 

5. How many days in 2 years? — hoars in 730 days? — minutes in 
17,520 hours! — seconds in 1,051,200 minutes 1 years in 63,073,000 
seconds ! 

6. Hence pounds must be multiplied by lohat mahea a pound, shil- 
ling by what makes a shilling, hows by what makes an hour, ^c. 

7. This process is called Reduction Descending, because num- 
bers by it are carried down to lower denominations. 



XLIV, Q. HowmanyshiU 
Sliillings in 60 pence T How rasnj pence in 2(Haiihinss T— in 10 shillingi 
faithings? Whst is Reduction? XXXII, What are Compoond Nunii: 



11. GivBan eianiple. ii. 12. Howate numbeis lobe nndlipliod in ReduelionT 
6. Howdivided! 8. 'Whatiathef'Jtmerproeesacalled.RndwhT! 7. Whatisiho 
lUlBreiJied,andTOhy? 9. HowmanyshillinssLniS.lOs.? Pounds in 80 shiilin sja ! 
How many rods in 5 furlongs 2 rods? Feet in 150 inches ? Yards So 37 feel! 
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8. Skiltings too mtisl be divided by as many shillings as make a 
pound; minutes, by as many minutes as make an hour, 4rc- 

9. This process is called Reduction Ascendino, because numbers 
by i*: are carried np to higher denominations. 

10. Reduce £2. Ss. 6|d. to shiliings, pence and farthings. 

£. B. d. qr. II. Since 20s.=£l ; 13il. = ls; 4qr. 

3. 5. 6. 3. = Id. ; there will be SO times as Kiany 

shillings as pounds ; 12 times as many 
pence as shillings, and 4 times as many 
farthings as pence. 



4 s. 



. added 



4 5s 



3 d- multiplier. 
5 4 d. 

C d. added. 

5 4 6 d. 

4 qr. multiplier. 



12. How many pounds in 3,187 iat- 



4 qr. ) 2 1 B 7 q r. 



3 qr. added. 
3 7 qr. Answer. 



1. ) 5 4 6 d. 3 qr^_ 
2 s. ) 4 5 s. 6 d. 3 qr. 
Am. £ 3.5 s. e~d.~3 qr, 

£4. lOs. 8d. 3qr. ? 

,354 farthings ? 
in2T. 5cwt. 3qr? 
there in 183 quarters? 
, 3 T. 17 cwt. 3 qr. 17 lb, S oz. 5 dr. 1 
therein 1,994,885 drams 1 
in 1 Y. 51 d. 13 h. 35 m. 40 see. 1 
e therein 35,991,340 seconds? 
18 m. 3 fur. 15 rods t 
e therein 5,995 rods 1 

REDUCTION DESCENUmO AND ASCENDIN'G. 

23. Reduction Descending, is reducing numbers from higher de- 

BCLB. 

34. Multiply the highest deTtomination given,ly as many of the next 
lower as make one of that higher, adding in as many of thai lower as 
are in the given sum, and so on. 

25. Reduction Ascendino, is changing numbers from lower de- 
nominations to higher ones. 

BULE. 

36, Divide the loinesl denomination by as many of that as make one 
of the next higher denomination. Divide that quotient in the same 
manner, and so on, t!ie last quotient with the several remainders will 
form the ansxcer. 



13. How many farthings 

14. How many pounds ir 

15. How many quartei 

16. How many tons ar 

17. How many drams 

18. How many tons at 

19. How many second 
SO. How many years : 
31. How many rods in 
33. How many miles i 



Q. How : 
m^iltiiily ii. 



leby 



to farthing 7 Farthings t 
Reduction DesceHdiiig? 23. Ruli 



: 13. ' 



ily^i 
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y(t ARITHMETIC 

i '. Reduction Descending and Ascending prove each other, 

IMGLISH HONEY. 

Si. How many farttings are there in £G. 83. 4d. Sqr. ? 

29. How many pound* sre there in 6,163 farthings] 

30. How many fanhiPgs are there in £95, 9|d. 1 (\&.=i^ , 

31. How many pounds are there in 24,038 farthings- 

32. How many times are there 8 pence in 414 peneel 

33. How many pence are there in 69 sixpences 1 

34. How many 6 pences ate in £40,000 1 

35. How many pounds are there in 1,600,000 sixpences I 

36. How many pounds ate there m $445 1* 

37. Howmany dollars axe there in £133. lOs. ? 

38. How many gaineas of Sis. eafch, in £598 1 

39. How many pounds are there in SCO guineas 1 

40. How many Fiench crowns at 9 shillings and 8 penca ewh. v. 
equal in value to 1,161,600 farthings' (6s. bd.=80d.) 

41. How many farthings in 3,630 French crowns 1 

43. How many half-pence aie there in £505. 3». Hid.? 

43. How many pounds are there in 342,495 hall-pence? 

44. How many 4ld, pieces are there in 96 guineisl — (4j — ISip., 

45. How many guineas in 5,376 four-pence halt-peiuiies! 

16. How many threepences and sixpences in one ninepence, o., 
each an equal number 1 6+3=9, then 9-^-9 = 1 of each, A. 

47. Suppose 630 pence to contain an equal number of sixpences 
and 3 pences, what is that number 1 A. 70. 

4S. In £101. 5s. how many guineas and dollars, of each an equal 
number? A. 75. 

49. Reduce £33. 16b. to dollars of Ss. each. A. 883. 

50. Reduce £11. 5s. to dollars of 7s. 6d. each, A. 830. 

51. Reduce $360 of 4s. 6d. sterling to pounds. A. £91. 
63. How many dollars will purchase 7,300 bushels of potatoes, at 

Is. 6d. per bushel? 

53. How many bushels of potatoes may he bought for $1,800, at 
Is. 6d. per bushel ? 

54. When 7,300 bushels of potatoes coat 81,800, what is then; 
price by the buahell 

55. Suppose a merchant imports from England 80,640 yards, of 
tape, at ^. per yard, how many pounds will pay for it? A. £168. 

Q. Proof of bolh! 37. What is English Money T vii. S, Repeat the Table, 
Howate pounds broughtintosiip*ncesi 34. Dollars inlopoundaandthereverae! 
36. Pounds and shillings into BUbeaa ? HowmanyEilineaain£2and2shiUinesT 
Pounds iE2 6uineasrPonnd3 in feand4shilling3? Dollars in £3! How many 
e pences in 3s. fill, 1 How are faithinas brought into Frerch crowns of 63. Bd. 

uilo an equal number of 3 pences and 6 pences ? Howmany 6 pences and <t 
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REDUCTION OF WEIGH' 



56. How many pennyweights in 24 lb. 3 oz. 15 dwt. ? 

57. How many pounds are thete in 5,835 pennyweightsi 

58. What is the value of a silver tankard, weighing 4 lb. 8 oz., at 
41. 15 per ounce 1 

59. Wlien a silv.er tankard costs 864.40, at $1.15 per ounce, what 
will be its weight in pounds 1 

00. What would be the value of the same tankard at 6 cents a 
ppnnyweight? A. S67.30 

AVOIRDUPOIS WEIGHTS. 

61. How many ounces in 5 cwt. 3 qr. 17 !b. II oz. 1 
63. How many hundred weight in 9,483 ounces 1 

63. How many drams aie thete in 3qr. 15 lb. 10 dr.' 

64. How many quarters are there in 33,050 drams' 

65. In 14 hogsheads of sugar, each weighing 10 cwt. 14 lb., hrjw 
inanypounds? A, 14,106 pounds. 

66. What will 1 1 cwt, 3 qr. 15 lb. of sugar cost, at 19^ cents per 
pound! A. 8145. 68i. 

67. How many small boxes, each to contain 25 ib. may be filled 
from 85 hogsheads of tobacco, each weighing 8 cwt. 15 lbs. 

A. 3,771 boxes. 



68. How many grains in 5 ft 5 ? 1 3 3 3 13 gr? 

69. How many pounds are there in 31,313 grains! 

70. How much calomel and aloes are contained in 36 boxes of 
pills, each box having 20 pills, and each pill 2 grains of calomel and 
Bgraina of aloes! (2 gr. + 8 gr.^^10 gr.) A. 1ft 3f. 

71. An apothecary having mixed in proper proportion 3 ounces of 
calomel with 1 pound of aloes, wishes to find how many boxes, each 
to contain 20 pills, and each pill 2 grains of calomel and 8 gtains ol 
Rioes, will hold the compound ! A. 36 boxes. 



72. How many nails are there in 750 yds. 1 qr. 1 na. 1 

73. How many yards are there in 12,005 nails ! 

74. How many flemish ells are therein 1,080 yardis? A, 1,440. 
76. How many quarters are there in 6 pieces, each containing 20 

yards and l-qoarter! A. 486 quarters. 

Q. For what is TtoyWe^ht used! Vli. 5. Repeat tho Tabic. How are 
pounds, ounces, &c. thought into grains? How are drams brought into Ions? 
Howmany pounds in 36ouncea7— in 40 ox. T Ounces in 3 pounds ?— in 3^ lb. T 
For whal is Avoirdupois Weight used? Repeat the Table. Howmany pounds 
were formerlT reckoned for a quarter? (See refeienee a,al tie botlomof p 12.) 
How many hundred weight in 2 loosT— m 21} lous ? Pounds m 3 quarteis ?— in 
SAquarleiaT For what is Apottiecariea' Weight used? Repeat the Table. 
How many scruples in 60 grains? Ounces in 5 pounds! — in 11-1-1 pounds? Wliai 
is the use of Cloth Measure ? Repeat the Table. How many yards in qr. T 
Quarters in 10^ yda ? How are French ells brought into najla 1 Quarters into 
yards! Yaidainlo ells Flemiah) 



dzvCoogk' 



76. Kow many yards of ctulh only S-quartera wide, is equal to 10 
yards which is 4-quarters wideT A. 30 yards 

77. How many yarda l-qr. wide are equivalent to 50 yards 4 
quarters wide ? A. 200 yards, 

78. What will 200 yd. 2 qr. of cloth cost at 25 cents per quartet ' 
A. $2001. At 121 cents pel' quarter! ^_ £100,35. 

Dltr KEASDEE. 

79. In 10,691 quarts how many bushels] 

80. In 615 bus. I pk. 3 qt. how many quarts? 

81. At 40 cents a peek what will 35 bushels 3 pecks of wheat 
cost? A. S41.30. 

82. When rye sells for 30 cents a peck, how many bushels maybe 
bought for $347,201 A. 309 bushels. 

83. How many bags will 8,500 bushels of rye iill, allowing each 
jag to hold 4 bushels 1 peck T A. 3,000 bags. 

84. How many pints in 2 hhd. 40 gal. 3 qt. I pt. ? 

85. How many hogsheads are there in 1,335 pints t 

86. A tee-tot^ei found to his sorrow, that he had drank, in all his 
life, no less than 1 tun of wine ; what would it have amounted to at 
6^ cents a half gill? A. $1,008. 

87. A merchant bought 5 hogsheads of molasses for 12^ cents a 
quart, and sold it for G^ cents a pint ; did he make or loose ? 

A. Neither. 

ALE, OR BEEK MEASURE. 

88. How many pints are there in I hhd. 1 A. 439 pints. 

89. What will 45 bar. 18 gal. of ale come to at 4 cents a pint ? 

90. A man having retted 45 bar. 18 gal. of ale, received for the 
whole $534.16; what did he get by the pint? 

91. How many 1| pint bottles can be filled with 3 hogsheads of 
ale? A. 8C4 

hOSa MEASURE. 

93. How many inches in 100 yd. 2 ft. 5 in. 1 

93. How many yards are there in 3,629 inches? 

94. How many inches in 1 mile? A. 63,360. 

95. How many barley corns is it round tJie globe, it being 360 
degrees? 

Q, When cloth is only 2-quarLois wide, how csn yo'j find what quantity 



jnly 2-quarLois wide, how csn yo'j find what quantity 
laalit! 7f.. In 15 yards how many Flemieh ells?— how 



4-quartere wide wil) egaal it ! 7f.. In 15 yards how many FlemiBli eUsW ho> 
many English dla! What la the application of Dry Measure ? Repeat the Table. 
How are bushels reduced to pinta? Quarts to chaldrons f How many pints in 3 
quarts? Qoarta in lOj pit.? <I qt.=J pk.) Pecks in 12 J bushels ' What is the 
use of Wine Measure 1 Repeat iije Table. Hon are gil!s reduced to hogsheads? 
Pipes to iiillons! How rnany gallons in 34 quarts!— in li hhd.! For what is 
Aie or Beer Measure used! Eepeat the Table. What would a firkin of ale cost 
at 50 cents a gallon? What would a firkin of beer cost at the same price '. Foi 
W£ IX is Long Measuie used? Repeat the Table. 
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RPDUCTION C 



96. How many degrees in 4,755,801,600 bariey corns! 

97. How many inches is it from Boston to Providence, it being 40 
milfis? A. 2,534,400 inches. 

98. Suppose 5 paces to make 1 rod, how many paces will reach 
round the earth! A. 40,032,000 paces. 



LAND OR SQUARE 

99. How many square rods in 5 square miles ! 

100. How many eqiiare miles in 513,000 sq. rods ! 

101. IneOsq. m. 37 A. 17 R. how many sq. poles* 
103. In 6,150,600 sq. poles how many square miles 1 

103. How many square feet in a room 15 feet long and 13 feet 
*ide? (For the rule see VII. 46.) A. 195 sq. ft. 

104. How many square rods are there in a piece of land 120 rods 
long and 17 rods wide? A. 3,040 sq. rods. 

105. How many square acres in 3,040 sq. rods. A. 13 A. 3 R. 

106. Suppose a road to he 4 rods wide, how many acres will 40 
rods in length make ') — will 1 mile in length make ? — will 10 miles 
make? A. I -acre; 8 acres; 80 acres. 



107. How many solid inches in 15 cotda of wood ^ 

108. How many cords of wood in 3,317,760 solid inches 1 

109. How many cubic feet of earth will fiE a cellar 15 feet long, 
lafeel wide, and 8 feet deep 1 (See vii. 60.) A. 1,440. 

110. In a pile of wood SO feet long, 6 feet high, and 4 feet wide, 
linw many cord feet? — how many cords* A. 30 C. ft.; 31 C 



III. How many seconds are there in 15 years, 315 days, 33 hours 
and 57 seconds 1 A. 500,338,857 seconds. 

1 13. How many more seconds in a leapyear than in a common 
vear of 365 daysl A. 86,400 seconds. 

113. Suppose your age to be 15 yeais, 7 months, 3 weeks, 5 days 
1 7 hours, how many seconds old are yout A. 454,698,000 second. 

114. How many seconds has it been, since the creation of the 
world, to the close of the year A. D. 1839, idlowing the birth of 

Q. How are furlongs brought info degrees 7 Miles into yards? Barley corns 
into feet? How many miles in 5 leagues? Inches in 5 feelB inches! What is 
Ihe use of Square Measure? Repeat (he Table. How are the square conteni^s 
obt^ned? 103. Hon many squaro yards in a snmll loom 6 feet square? Roods 
in n nineii nf land 50 mill; Innir nnil 3 m^tt wiile? Vnr what IS Solid Measure 

jlid inches ? Peet into 

nany corf feet of wood 

any core! feet are 96 
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Christ to have taien place A. M. 4,000, and each year to contai 
365^ days'' A. 184,364,836,400 seconds. 



115. How many seconds are theie in 1 circlel 

116. How many circles in 1,396,000 seconds 1 

117. How many seconds in 11 S. 15° 15' 16"? 

118. How many signs in 1,343,915 seconds 1 



119. What will be the cost of 430 dozen eggs at Ij cents for each 
eggi A. 175.60. 

130. When buttons are 5 mills apiece, what will 50 dozen cost! 
A. S3. What will 50 gross cost? A. $36. What will 50 great 
gross cost? A. »433. 

131. Suppose 3 hogs to weigh 40 score and 15 pounds, what istheii 
value at 5^ cents per pound ! A. 814,835. 

133. What will be the expense of 200 reams of paper at 35 cents 
perquire? A. 81,000. At 8.015 per sheet 1 A. $1,440. 

123. At 7 cents a pound, how many barrels of beef may be bought 
for 815,050? A. 1,075 barrels. 

134. At 5j cents a pound, what will 1 quarter of iiour cost ? A. 
Sl.SIJ. What will 196 pounds, or 1 barrel cost? A. f 10.29. 



EXAMPLES IN REDUCTION. 
XLV. 1. IneOguineashowmanydoUarsates.eaob! .A. $380. 
3. In 334 boxes of sugar, each containing 27 lb. how many hun- 
dred weight 1 A. 60 cwt. 1 qr. 23 lb. 

3. In running 300 miles, how many times will a wheel 9 feet 9 
inches in circumference turn round? A. 173,800 times. 

4. In 172,800 trans of a wheel measuring 9 feet 3 inches in cir- 
cumference, how many miles will be passed over ? 

5. How many acres on the surface of the earth, allowing it to 
contain 107,000,000 square miles? A. 136,080,000,000 acres. 

6. How many times does a clock tick in a leapyear, supposing h 
to tick once every second ? A. 31,622,400 times. 

7. How much time will it require, for a man that is worth one 
million of dollars, to comit that number, at the rate of 60 dollnis a 
minute, supposing him to be employed only 10 hours each day ? 
_____^__ _^ ^. 33 da. 3 h. SO m. 

Q. For what is CLrcular Motion used? Hepeat the Table. How many do- 
Srees in 2 aJgnE ? Mmutes in 2 degrees ?— in 2^ dcgraea ? 

U hnurs, whlcb Is 18 hours lo lie added in when umliipljing tiy M iwun. 
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MISCELLANEOUS 

B. Suppose it man to travel 39 miles and 30 rods a day, how lon( 
would it take him to travel round the earth, it being about 35,001 
milesi A. I Y. 275 days. 

9. How many j'aida of carpeting will it take to cover the floor o 
tvfo parlors each 18 feet square 1 What will be the expense at $2j 
per yard ? * 

Note. — 18 feet square means 18 ft. long, and 18 feet wide; there 
fore IS ft. X 18ft. x 2 parlors h-9 sq. ft. = 73 sq. yd. A. 73 yd.; »153. 

10. Suppose a room to be 20 feet square, how many square feet 
are there in the floorl A. 400 sq. ft. 

11. How many square feet of plastering over head, in a room 20 
feet squaret A. 400 sq, ft. How many square feet in one side, 
supposing the room to be 13 feet high 1 A. 240. In the other throe 
sides? A. 720 sq, ft. 

13. In a room 30 feet long and 16 feet wide, how many square 
yards of plastering over head? A. 35 sq. yd. 5 sq. ft. How many 
yards of carpeting, 1 yard wide, will cover the floorl 

A. 35 and 5 sq. ft. 

13. Suppose the foregoing room to be 10 feet high, how many 
yards of paper, 1 yard wide, will cover one end! A. 17 sq. yd. and 7 
sq. ft. How many, the other endt A. 17 and 7sq. ft. How many 
to cover both sides ? A. 44 sq. yd. and 4 sq. ft. 

14. How many sqnare yards are there in the floor of a church, 
which is 80 feet long and 67 feet widel A. 595 sq. yd. 5 eq. ft, 

15. How many shingles 18 inches long, 4 inches wide, will it lake 
to cover one side of a roof, 45 feet long and 35 feet wide 1 

Note. — In laying shingles, two-thirds of the length of each shingle 
are overlaid by others ; therefore, each shingle must be reckoned as 
covering only 6 inches in length and four inches in breadth, making 
34 square inches ; f hen, 45 x 35 x 144 sq, in'. -*■ 34 sq. in. ,d. 6,750. 

16. How many shingles 18 inches long and 4 inches wide, will be 
required to cover one side of a roof 60 feet long and 35 feet wide 1 
A. 9,000 shingles. How many for both sides 1 A. 18,000 shingles. 

17. On a certain wharf there lies a pile of wood 40 rods long, 6 
feet high and 4 feet wide ; how many cord feet will it make ? 

A. 990 C. ft. 

18. How many times will a wheel which is 15 feet inches in 
oircumference, turn round in going 378 feet! A. 34. In going Irora 
Providence to Norwich, it being 45 miles * A . 15,085. + 

19. Suppose a farmer rents a plantation of 400 acres, of which no 
more than 300 are tilled, how many poles are there in the remainder 

A. 33,000 poles. 

20. In a lunar month of 27 days, 7 hours, 43 minutes, 5 seconds, 
how many seconds ? ,4. 2,360,585 seconds. 

• NoTE.'-OliserTe thai fcei muliiplisd tiy feel, make siiuare feel; Jiicbca ty Jnchcs, 



96 4:iithmi:tio. 

3L How m^ny seconds is it from the birth of our Saviour to 
Christinas, 1R28, allowiug the yeai to contain 365 J days, or 365 
days and 6 hours! A. 57,687,293,800 seconds. 

33. When a person is 21 years old, what is his age in seconds 1 
A. 663,70!),600 seconds. 

S3. The wars of Bonaparte caused, as is computed, in 20 years, 
the deaths of at least 3,103,840 persons ; how many would that be 
for every hour of the 30 years. A. 13 persons. 



COMPOUND ADDITION. 

XLVI. 1, A man paid 10 shillings for a gallon of oil, 15 shillings 
for a vest, and 17 shillings for a pair of boots ; how many pounds did 
he pay for the whole ? A. £2. 2s. 

2. Howmany pounds are fls., IBs., 19s., and lis. 1 ^. £2,15s. 

3. In one lot aie 36 roods, in another 57 roods, inanotheT3Sroods, 
and in the fourth 17 roods; how many acres do all the lots contain! 

A. 33 A. 3 B. 

4. Hence, pounds must be added to pounds, shillings to shillings, 
tnUes to miles, /^c. 

5. Afaimerboughtaloadof hayfor £3. 6s. 5d,; acowfor £4. 6d,; 
and ahorse for j£69. 12s.; what did he pay for the whole! 

£. s. d. 

3 _ 6.5 Write pence under pence, shillings under 

4 , 0.6 shillings, &c.,supplyinEvacantplaooswith 
9.13.0 ciphers, then add op each column as in 

A. 7 6 . 1 8 . ll whole numbers. 

6. WTiat isthe amount of £1,583. 3s. 4d. Iqr.; £2,036. 10s. 1^., 
£806. 4s. 3d.; £456. is. ! A. £4,881. 17b. 8J^. 

7. A gentleman ptuehased four loads of hay weighing as follows, 
viz.: the first Iflewt. Iqr. 61b.; the second 17cwt. 101b.; the third 
ISowt. 3qr. 4!b.; and the fourth 33cwt. 31b.; what was the weight ol 
the whole! A. 76cwt, 3qr. 231b. 

8. Whatisthesumof£116. 12s. 3fd.;£l3. 19s. I0Jd.;£4. 8R; 
£18.43,; £905. 17b. 9d.; £801. I4s.; £9. Sd.l 

9. The column of farthings 



1 1 G 
1 3 



makes 0qr.-7-4gr. = ld. 3qr; cairy 
the Id. to the column of pence. 

The pence make 33d.-M3d.= 
3s. 9d.; oarrythe3s. to the column 
of shiliings. The shillings make 
683.-^308. = £3. 8s.;earrythe£3 
to the pounds, which add as in 
whole numbers. 



XLVJ, Q. Inaaciin|(c-impouiidnumbeRhQ"vdoyoupicK;eed? 5. What is 
DC dene *h=H a culum, of (arlliinss males 6, forinstanoc? 9. 
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COMPOUND ADDITION. 



the nexl column. 

11. FindthesumofiSOS. 13a. 4^.; £311.158. 8}d.; £69. 10a. 
3J.; je49.6jd. A. £535. 19a. lOjd. 

12. Find the sum of 10 C. 27 T. 8rao. Iwk. 3(i. I7h. 40m. 30seo.; 
85 C. 49 Y. 6mo. 6d. 15h. 50m. SOsec; 65 C. 99 Y. 5mo. 5d. lOh. 
27m. 45see. 

P.. JC™2-"^''-^- .''; ."':, ^"a Thefirstcolumnmalias 
y^-llt-l-l\ltm 135ae..^60.eo.=3ra.6 
65.99.5.0.5.1 0.37.4 5 ^''■' carrythe J minutes, 
>. 1G 1.76.7.3.0.1 9.59. 5 ^''^ 

13. When the sum of any column is too small to be divided as above, 
write dnuin its entire sum and carry none. 

14. Find the sum of 3171b. lloz. 13dwt. 15gr.; 3351b. 9oz. 3dwt 
14gr.; 6151b. 8oz. 16gr.; 8191b. 8gr. A. 2,0481b. 3oz. I7dwt. 5gr. 

15. Addtogetheri315. 8s.2jd.;£436, 6s.8H;£^25.jd.;£b:i 
9s. 6d. A. £1,884. 17s. 4id. 

RECAPITULATION. 

16. CoMPOUNB Addition is (he adding of conipuuni] niimbccs o( 
llie same kind or general class. 

RULE. 

17. Write the same denomiiiations under each other. 

18. Add up the first right-hand column and divide its sum by as 
jiany of that denomination as make I of the next greater denomination. 

19. Write dotoa the remainder and carry the quotient to the next 
column, proceeding thus to the last column, which add us in whole 
numbers- 

ao. The PKooF is the same as in Simple Addition. 

31. Add together £17. 13s. lljd.; £13. 10s. 3|<1.; £10. I7a. 3H; 
£7. 7s. 6^.; £3. 3s. 3^^.; £18. I7a. 10^. A. £70. 9s. l^d. 

33. Addtogeliier£8. 10s.3^.;£4. 9s. 8d.;£1.9s, ljd.;£3.8s 
7d.; £4. 9s. 6|d.; £8. 5s. 4^d. A. £39. 13s. Td. 

TROV WEIGHT. 

23, Add together 7501b. 9oz. ITdwt. 29gr,; 4501b, 6oz. lldwt. 
llgr.; 8911b. 7dwt. and 5301b. 3oz. I3dwt. Igr. 

A. 8,6311b. 8oz. 9(iwl. 17gr. 

34. A goldsmith bought four ingots of silver, the first of which 
weighed Sib. 3oz. 13dwt.; the second, 5lb. 4oz. 5dwt.; the third, 61b. 

Q. Whal is the gpneral dirpctimi for such eases ! 10. Whsn the sum of any 

proceed T 13. Whal ia Compound Addition T 16, What is the Rule 7 17, 18,19 
What is the Proof? 20. 
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i WEIGHT, 

25. Add together Scwt. 3qr. 19Ib. 5oz. Tdr.; Icwt. 2qr. 161b. 4oz 
6dr.; 3ewt. 1 qr. 15Ib. 3oa. 3dr.; Scwt. 3qi:. 131b. loz. 5dr.; 2cwt 
2qr. 14Ib. 4dr.; 5ewt. Iqr. 151b. 3oz. Sdr. 

A. Slcwt. 2qr. 171b. Idr. 

26. A grocer sold four hogsheads of sugar, weighiDg as follows; 
the first, 7owi. Iqr. I'Ub.; the second, 5ewt. 2qr. 101b.; the third, 
9cwl. Iqr. 151b.; the fourth, 7cwt. Iqr. 101b.; what did the whole 
weigh 1 A. 29ewt, 3qT. 34ib. 



27. Find the eum of 17ib. 5f. 23. 13. 3gr.; 19ib. 3?. 73. 23. 
17gr.; eaib. 11^. 4^. 19gr. and 751b. 3?. 3^. 19. 8gr. 

A. 177ib. U?. 33. 7gr. 

28, What is the compound formed from the following ingredients, 
vis. : 5fl). 2f . 33. 19. 13gt, of calomel ; 3ft, 10?. 63. 15gr, of jalap, 
7Jb. 8f . 7;. 23. 14gr, of rhubarb, and lib, 3?. S3. 15gr. of the ex 
tract of colocynth ? A. I8fti. If. 33. 33. 16gr, 

CLOTH MEASURE, 

39, Add together 70yd, Sqr. Ina.; 13yd. Iqr. Ina.; 9yd. Ina., 
40yd. aqr.lna,; 56yd. Iqr. Ina.; and 48yd, Iqr. Ina. A. 337yd. 8na. 

30. How many yaids are .565jd. 3qr.; 375yd. 3na.; 425yd. Iqr. 
laa.; 915yd. 3na.; 617yd. 3qr- 3na., and 719yd. Iqr. 3na- 

A- 3,5I8yd. Iqr. 3na. 



31. How manyyards are 617yd. Ift. lOin.; 810yd. 3ft. llin.; 6yd. 
7in.; 85yd. 2ft. 5m.; and 679yd. Sin.l A. 3,199yd. 3ft. 

33. What is the sum of the following distances; 5401- Ini. 3fur. 
t5rd.; 6401. 7fur. 39rd.; 7201. 2m. 3fur. 20rd. 7991. 39rd.; 5601. Ifur. 
17rd.; and 7501 2m. 6fur. 23rd. A. 4,0111. 1 m,7fur. 33rd. 

LAND OR SqiTARB MEASURE. 

33. Add together 45yd, 8ft. 113in. ; 45yd. 3ft. ]12in. ; 75vd. Sft 
139iii. ; 4Syd- llSin.; and 589yd. 8ft.90in. A. 806yd. 3ft. 137in. 

34. Find howmanyaeres are 367A,2R.30rd.; 815A. IR. Ifird. , 
60A. 3R, SOrd. ; and 60A. 3R. 36rd. A. I,394A, IR, a2rd. 



35. Add together 35T. 39fl. 1600in, j 43T. 13ft. 12I3in. ; 49T. 
2Sft. e95in. ; and 60T. 1689in. of round timber. 

A. 177T. 30ft. 213in. 

36. Find how many cords are 189C. 127ft. ISOOin. ; 3421C. 6ft. 
I730in,; 814C. 32ft. 815in.; 617C. 96ft, 1629in. ; 915C. 915in. ; 
lOlC. X30ft. nOOin.; 831C. 16ft. 250in. ; and 901 C. 113ft. e75iii 

A. 7,793C. 3ft, 764in, 
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(;oMFOi;riD subtaaction. 99 

DRY MEASURE. 
37. How many bushels are 715bQ. 3pk. 7qt. Ipt. ; 695l)u. Ipk. 
3qt. ; 789b". Spk. 2qt. ; ISObu. 3qt. Ipt. ; 167bu. Iqt. Ipt. % 

A. 3,518bu. Iqt, Ipt. 
3S. Add together 40bu. 3pk. 6qt. Ipt. ; 8Sbu. Ipk. 3qt. ; 75bu 
2pk. Iqt. Ipt. i 69bn. 3pk. 3qt. ; 49bu. Ipk. 3qt. Ipt. ; and 65bu 
3pk. Iqt. Ipt. A. 390bn. Ipk. Sqt. 



39. Add together 3Sgal. 3qt. Ipt. 3gi. ; 16gal. Iqt. 3gi. ; SOgal 
2qt. Ipt. Igi. ; I8gal. Iqt. Ipt. ; 7gaJ. Iqt. agi. ; and SOgal. 9qt. Ipt. 

'a. laSgaJlotis. 

40. Find the sum of the following quantities: 6I5T. Ip. Ihhd. 
69gal. Sqt. Ipt. 3gi. ; 700'!'. Ip. Ihhd. 49ea!. Iqt. Ipt. Igi. ; 513T. 
eigal. 3qt, Ipt. ; 718T. Ip. IMid. 22 gal. 2qt. Ipt. 3gi. ; and S71T 
38gal. Iqt. A. 3,430T. 45sal. 3qt. Ipt. 3 gi. 



41. Add together 15hhd. 42gal. 3qt, Ipt. ; 75hhd, 39gal. Iqt. Ipf. , 
69hhd. 15gal. Iqt. Ipt. ; and 39hhd. I7ga!. Iqt. Ipt. 

A. 193hhd. figal. 3qt. 

43. How many barrels ate 17bl. Ikil. Ifir. 8gal. 2qt. Ipt. ; 80b!. 
lldl. Ifir. 3gal. Iqt. Ipt. ; 65bl. liir. 6gal. 3qt. Ipt. ; and 29bl. IkU. 
Ifir. 5gaJ, 3qt. Ipt. A. 203bl. 6ga!. 3qt, 

43. What is the sum of 5C. e4Y. 3e4d. 33h. 40m. ISsec. ; 3C. 
19Y. I35d. I7h. 39m. I3sec. ; 4C. 85T. I89d. Ilh. 13m. 33aec.i 
7C. 45T. II8d. 3h. 35m. 37sec. ; 9C. 63T. 149d. 13h. I3m. I3aec. ; 
and 80. 8h. 8sec. A. 38C. 78Y. 318d. 4h. 10m. 47sec. 

44. Find the amount of the following periods of time : — &Y. 
Ilmo. 3wk. 6d. Ilh. 59m. 39sec.; 45Y. 8mo. 2^vl(. 5d. 14m. 
43aoc.; 65Y. 5mo. Iwk. 3d. 19h. 35m. Ilaec. ; 40Y. 3mo. 3wk. 2d. 
I7h. 11m. 4sec. ; and 18Y. Imo. 3wk. Id. 2lh. 8m. 8aeo. 

A. 319Y. 7mo. 3wk. 6d, 31!l. 58m. 44sec. 

CIRCULAR MOTION. 

45. Add together 13S, 29°. 69'. 59"; 45S. ]5o. 45'. 43"; 65S. 
18°. IK 40"aii(i63S. 13". 19'. 17". A. 186S. 17°. IC. 38". 

46. Find the sum of US. 39°. 16'. 59"; 300. 45'. H"; 8S. 30 
10'. 50" and 3S. lOO. 6' 10". A. 34S. 3°. 19'. 10". 



COMPOUND SUBTRACTION. 

XLVII. I. Suppose you owe ill or 20 shillings, and pay 7 shil 
hngs, liownmny shillings remain unpaid? ^.13 shillings. 

3. Suppose you draw 5 gallons from 1 hogshead of mokisses, how 
iiMch will remain in the hogshead ? A. 58 gallons. 
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3, From 1 yeai take 1 18 days. A. 2'17 days. 

4, Hence, we mast subtract shillings from sMUings, pence from 
y-ence, days from days, i^c. 

£. s. d. qr. 5. From £5. 13s. 6i<l. take £3. 4s. S^d. 
5.13.6.2 Begin on the right hand, and say, Iqr. from 
^ • . ^ ■ ' ■ \ 2qr. leaves Iqr.; 3d. from Bd. leaves 3d. &o 
a - 9 • 3 ._! A. £2. ae. ajd. 

6. A horse that cost i^lT. 13s. 9|d., was sold for only £10. 3s 
l|d. ; what was the loss upon it' A. £1. lOs. b^. 

7. From 8037hhd. 40gal. 2iit Ipt. 3gi., take 7948hhd. 39gal. Sqt. 
Ipt. 1 gi. A. 89hhd. llgal. 2gi. 

8 From £S. 15s. Sd. taJte £3. 9s. 8d. 

£. s. d. Borrow Is. — ISd., which added to 3il. makes 

8.15.3 I4d. ; then say, 8d. from 14d. leaves 6d. ; cany- 
^ - 9 ■ 8 ing la. (borrowed) to 9s. = 10s. from 15s. = 5s. ; 
5 ■ 5.6 £3 from £8 leaves £5. 

9. Hence, we may borrow one of the next higher denomination and 
add Its value in the next lower denmninalion to the upper figure, (Sen 
subtract as before and cany the 1 to the lower figure in the neat 
column. 

10. From f X8. 17s. 6d. take i^ll, 9s. 8d. A. £7. Ts. lOd. 

11. From 43 hours 33m. 30see. lake 19h. 5m, 40 sec. 

Note. — Add 60 sec. to the 30 sec, or we may subtract the 40 sec 
from the 60 sec. first, and add the 30 sec. to the remainder ; thue, 
40 sec. from 60 sec. =20 seo. + 30=50 sec. A. 34h. 17m. 50sec. 

13. From 8130. 103ft. lOOOin., take 787C. 35ft, ir37in. 

^. 36C. 66ft» 1001 in. 

13. From BlShhd. 33gal. Iqt. take 716hhd. 29 gal. 3 qt. 

hhd. ga!. qt. Say, 3qt. from 4qt.=3qt. + Iqt, = 3qt. Next, 

8 13.33.1 I(tocarry)to39=30gal. from63 ga!.=33+33 

7 16.29.2 ^5C gal. ; then carry I to the 716. 
9 5.56.3 

14. From5I4hhd. 53gal. 2qt.,take235hhd. 55ga!. 3qt. 

A. 278lihd. eOgaJ. 3qt. 

15. From 8i7m, 4fur. 33rd., take 619m. 6fur. 17td. 

A. 197m, 6fur. 5rd. 

16. From 1 tun take 46 gallons and 2 quarts. 

T- p.hhd. gal. qt. 17. Say,3from4(qt.)leaves 9. I(to 

1.0.0. 0.0 cany) to 46 makes 47, which from 63 

^6.3 (gaj.) leaves 16; 1 (to carry again) 

A. 1.1.16.2 from 2 (hhd.) leaves I hhd. &,c. 



XLVII. Q. Hew , 


io you aubt 


ratt numbers of difforenl 


■ dPnoir 


linations ? 4 








i;c 












other method produce 


s a like KS 


qU? 11. 







dzvCoogk' 



18. From 785hhil. take 696hhil. 39gal. 3qt. Ipt. 3gi. 

A. 88hhd. 33gal, Iqt. 1^ 

19. From 67,563 yards lake 1 nail. A. 87,562yd. 3qr. 3na. 

RECAPITULATION. 

20. Compound Subtraction is the subtracting of one compound 
Qumbet from another of the same kind or general class. 

91. Wnts the smaller quantity under the greater, viilh the same 
denominations under each other ; then begin on the right and sub- 
tract the numiers in each denomination separately as in Simple Stti 

83. Bat when a lower namher in any denomination exceeds the ojie 
over it, add to the upper number as mani/ units as make one of the 
next higher denomination, from, which subtract as before, and carry 1 
to the next lower number. 

23. The PROOF is the same as in Simpk Subtraction. 

34. From £3. 5a. 4d. take £l. 2s. 8d. A. £± 3s. Sd. 

35. Suppose a gentleman has £100, and gives £19. 5a. 4^. for 
his passage to England ; how much will he have left on his arrival 
there? A. £80. 14s. 7^. 

36. From 31b. 5oa, lOdwt. take lib. 6oz. I3dwt. 

A. lib. lOoz. 17dwt. 
27. A gentleman has a silver teapot weighing 31b. 7oz. 5dwt. 
23gr,, and a silver cup weighing 31b. lOoz. 13dwt. 15gr. ; what is 
the difference in their weight ? A. 8oz. 13dwt. 7gr. 

AVOIRDUPOIS WEIGHT. 

S8. From lOT. IScwt. Iqr. 101b. take 5T. 17cwt, 3qr. 231b. 

A. 4T. 17cwt. 2qr, 131b. 

29. A merchant bought two hogsheads of sugar, which together 
weighed lOcwt. 3qr. I7Ib. 8oz., and the smaller hogshead weighed 
7cwt. Iqr. 201b. lOoz. ; what was the weight of the larger one ! 

A. 9owt. Iqr. 311b. 14oz. 
apothecaries' weight. 

30. From 49lb. 3?. 53- 13. take llf. 63. 39. 6gr. 

A. 48lb. 3^. 63. 19. I5gt. 

31. Suppose an expectorant' to consist of 2ib. 3|. 7^. 13. 15gr. 
of the mucilage' of gum arabic, and lib. 9f. ij. 33. 19gr- of the 
osymel of squill ; how much is there of ( ne quantity more than 01 
ihe other! A, 65,23. I9. lOgr. 

Q. What ia Compound SubtiaclionT 20. What the Rule? 21, 22. PronfT23. 



t MDOll 
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03 ARITHMETIC. 

CLOTH MEASURE. 

39. From 810 English ells take Iqr. Ina. A- 809E.e. 3qT. 3na. 

33. A merchant bought 500yd. 2na. of broadcloth, and sold 413;d 
2qr. ; how much had he left ] A. 87yd. 2qt- 2na. 

LO«G MEASURE. 

34. Prom I9yd. Ift. Tin. Ib.c. take 6yd. 2ft. 2b.c. 

A- 13yd, 3ft. Gin. 2b.c. 

35. Suppose a footman goes 3m. 4fiir. 17rd. an hour, and a rail- 
road car 39m. 2fur- 20rd. in the same time ; how much does one 
gam of the other in one hourl A- 35m- 6fur, 3rd 

LAND OR SQUARE MEASURE. 

30, From657yd. 3ft. lin. take 398yd. 6in. .A. 259yd.3ft. I39iii. 

37. If from a field containing 40A. SR. 30rd. there be taken 19A 
3R, 30td., how much will there be left ? A. 30A. 3R. 30rd, 

38. From 17 tons of round timber take 1720 inches. 

A. 16T. 49ft. 8in. 

39. Suppose 3I5C. 68ft. of wood be taken from a pile eontaining 
1000 cords ; how many cords will be left ? A. 68'IC. 60ft. 



40. Subtract 7bu. 3pk. 6qt. from 13bu. A. 4bu. Ipk. 3qt. 

41. A farmer having raised 40 bushels of com, kept 23bu. 2pk. 
for his own use, and sold the remainder ; what quantity did he sell % 

A. 16 bushels 3 pecks. 

WI.'«E MEASURE. 

43. From 3hhd. 15gal. take 19ga!. 3qt. A. 3hhd. 58gal. Iqt. 
43. A grocer bought 5 hogsheads of molasses, and sold Ihhd 
35 gals.; how much had he then oil hand? A. 3hhd. 38gal. 



44. From 7b]. Ifir. take Ikil. 3qt. A. Gbl. Ikil. Sgal. Iqt, 

45. Suppose a brewer has in one cellar 39bl. Ikil. Ifir. 5gal. Iql 
of beer, and in another 25bl. Ifir. 6gai.; how much more has he in 
one cellar than in the other 1 A. 14bl. Iflr. 8gal, Iqt. 

46. From ly. 3mo. 2wk. take 8mo. 3wk. A. 6mo. 3wk, 

47. Suppose a father's age is 43Y. 6mo. 3wk. 5d., and his son's 
33Y. 9mo. Iwk. 6d.; how much does the father's age exceed tha 
Bon'al A. 32 Y. 9mo. Iwk. 6d. 



48. From 398. 8° take 21° 15^ 30" A. 38S. I60. 44'. 30" 

49. The Moon is 5S. 18° 14- IT' east of the Sun, and Jupile 
13S, 380 43' 45"; how far are the Moon and Jupiter apaitl 

1. 7S, 10°, 29' 28". 
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i MULTIPLICATION. 



COMPOUND MULTIPLICATION. 

XLVIII. 1. At 8 shillings a quarter, how many pounds will par- 
chase 5 quarters of flour 1 A. £9. (=40a.) 

3. Suppose it takes 3qr. of a yard of cloth for one vest, how many 
yards will be required for 12 rests? A. 9 yards, 

3. How Biany bushels are 8 times 3 pecks ? A. 6 bushels, 

4. Suppose a bottle to contain 3 quarts of molasses, how many gal- 
lons would 9 such bottles hold? A. Ggal. 3qt. 

6. A ship is valued at £1,976. 6s, 3|d., and her cargo of specie at 
^ times as much ; how much specie has she on board t 

Say, 3 times 1 qr.=3qr., 3 times 
£■ B. A. qr. 3d.=9d., &c. 

19/6. 5.3.1 J, £5,938. ISs. SJd. 

X 6. Hence we may multiply each 

5928.15.9.3 denomtnation separately., as in simple 
numbers, 

7. Multiply £7,865. 3s. Id. by 4. A. £31,460. 13s. 4d. 

8. Muhiply 346m. Ifur. 6rd. by 6. A. S,076m. 6fur. 36rd. 

9. A merchant bought 5 yards of cloth for £3. 6s. Ifd.; what was 

Say, 5 tunes 3qr. = 15qi ^-4qr.=3d. 
3qr., carry the 3d.: 5 tunes ■4.=5d,+ 
3d. = 8d,: 3 times 6s. -30s. -i-U -!.=£!. 
lOs. carry the £1. ; and so on. 

A. £11.10s. bM. 

10. Hence, carry after nmltiplying as in Compound Addition. 

11. Multiply £5. 8s. l}d. by 6. A. £32.88.7^4. 

12. Multiply £8. lOs. GJd. by 8. A. £68. 4s. Gd. 

13. What is the product of 105T. Ip. Ihhd. 37gal. 3qt. Ipt. 3gi. 
multiplied by 9 ' 
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T. p. hbd, gal, qt. pt. gi. 

105.1.1.37.3.1.3 

9 


Say, 9x35^, =27gi,^ 
4gi.=6pt. 3gi.; carry the 
6pt, : 9time3lpt.=9pt. 


953.0.0.26,2,1.3 


Ipt.; carry the 7qt. and 



14. Multiply301.2m,5fur.l5rd,byl0. A. 3081. 9m. 5ftir. 30rd, 

15. Multiply 151b, 5oz, 13dwt- by 11. A- 1701b, 3oi. 3dwt. 

16. Multiply ITbu. Ipk, 3qt. by 12. A. 208bu. Opk. 4qt. 

17. When the mvltiplier is a cmnposite mimher, multiply succes- 
lively by its factors. See xvii. 8, 

18- What is the product of £2. 10s. 4^d, multiplied by 24 1 3 X ( 
—24; then multipl y first by 3 and that product by 8- A. £60- 9b, 

XLVIII, Q, When oats nrc 29, 6d, per bushel, *hat will lip l.iie cast in ihi] 
lings and pence of 3 bushels I— of 4 bushels '—of 6 bustiols ? 
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19. Mulliply 5h. lOm. 30see. by 4S. A. 34Sh. 16m. 

20. Multiply 5Y. 3mo. 3wk, by 96. A. 510 years. 

21. When the multiplier is not a composite mimher,midtiply In/ th« 
tuhole of it at mice. 

£ , a, d. 22- What will 95 pair of sEppers coal 

2 6 at Ss. 6d. a pairl 

9 5 Say, 95 times 6d. = 570(l,-:-12d.=47a 

4. £1^1 it"" 6 Cd. : 95x3s. = 190s.+47s.=237s.-^a0 = 
•• jErH.173, 

33. At 7s. 4id, per bushel, what will 23 bushels of wheat cost 1 
A. £8. 9s. 7^. 
t takes 3gat. Iqt. Ipt. 2gi. to fill a demijohn, how 



RECAPITULATION. 

25. Compound Multiplication is the multiplying of a compound 
number hy a simple one. 

36. Mul/iply each deaomijiation separately, carrying as m Com- 
pound Addition. 

27. Muiti iydS819.3s. 6Jd. by8. A. i:6,553. 8s. ad. 

38. Wh , will be the cost of 73 pair of shoes at 5s- 6d- per pair 1 
A. £30. Is. ed. 

50. ^.altiply 51b. lOoz. I7dwt. by 9. A. 53Ib. loz. 13dwJ. 
30 How many pounds will 7 cups weigh, when one weighs 31b, 

5oz iSdwt. Ugr. ? A. 241b- 3oz. 14dwt. 6gr. 

51. Multiply 3T. 15cwt. Iqr. 15lb. bv 13. 

A. 49T. Ocwt. Oqr. 201b. 

32. What is the whde weight of 17 hogsheads of sugar each of 
which weighs IScwt, Iqr. 201b.? A. 211cwt. 2qr. I5lb. 

33. Multiply 5tb. 3f. 63. 13. by 97. A- 143ft. 6?. 3;. 

34. Suppose a box of pills to contain a compound of aloes and 
jalap, weighing If, 3^, I3.; what quantity would be required to fill 1 
dozen boxes 1 1 gross of hoses ! 1 great gross of boxes 1 

A. Dozen. 1ft. 5^.; gross, 17ib.; great gross, 304Ri. 

35. Multiply 5yd. 3qr. Ina. by 9. A. 46yd. 9qr. 

36. Bought 21 pieces of broadcloth, each containing 13yd. 3qr. 
3na, ; how many yards were there in the whole ? 

A. 287yd- Iqr. 3na. 

37. Multiply 5m. 3fur. 7td. by 8. A. 42m, Ifur. Ifird. 

38. Suppose a man travels 20m. 5fur. 20rd. in one day; how far 
would ha travel in a year at that rale 1 A. 7,550m. 7fur. 20rd. 

39. Multiply 8A. 3R. lOrci- hy 108. A. 951A. 3B. 

40. Suppose the floor of a spacious hall to contain 200 sq, yd. 5ft 
Q •^•\,i,l IS Compound MuluplicalioD ! 25. Whaibtlic Rule? 26 
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TSin.; how many square yards would it contain, if it were 13 times 
asiatge* A. 3,607yil. 8ft. Ulin. 

41. Multiply 5T. l,429in. of hewn timber by 144. 

A. 723T. 30ft. 144in. 

42. There are 24 piles of wood, each containing 3 cords and 42 
cubic feet; what quajitity do all the piles contain? A. 780. I13ft. 

43. Multiply 8l9bu. Sgi. by 11. A. 9,009bu. Opk. 4qi. Opt. Igi, 

44. How many bushels of oats are there iu 6 bins, in each of 
which are 15 bags, each containing 3bu. Ipk. 6qt. Ipt. ^ 

A. 310bu. 3plj. Iqt, 

45. Multiply 9M. Ikil. Ifir. Sgal. hyT. A. 60bl. Ikil. Ifir. Sgal. 

46. How many gallons of " hard cider" can be put into 1,738 bot- 
tles, supposing each bottle to hold 3qt. Ipt.? A. l,513gaUon3. 

47. Multiply 7T. Ip. Ihbd. 30gal. by 6. 

A. 46T. Ip. Ihhd. 57gal. 

48. How many hogsheads of water will be sufficient to supply an 
*rmy of 50,000 men for one day, supposing each man to require Iqt, 
Ipt. Igi. 1 A. 323hhd. 30gaJ. 2qt. 

49. Multiply 5C. SgY, ]15d. by8. A. 47C. 14Y. 190d. 

50. The sun performs his rotation on his axis in 25d. 14h. 8m.; 
how many years would he be in peifornung 450 such revolutions' 

A. 3iy. 200d. 

51. Multiply 5S. 29°, 4'tiy 96. A. 573S. (P 24'. 
53. Suppose one ship is in 5° 15' 45" south latitude, and anothef 

4 times farther south ; what must be the latitude of the latter ? 

A. 31°. 3' south latitude. 



COMPOUND DIVISION. 
XLIX. 1. When 5 bushels of wheat cost jG2. how many shillings 
will purchase 1 bushel? (£3 = 40e.) A. 8 shillings. 

3- Suppose 8 boys to have gathered 4 bushels of chestnuts, how 
many pecks will each have if they are divided equally 1 j1. 3 pecks. 
3. Suppose a ship's cargo, valued at £232. 16s. 8d. to be owned 
equally by 4 men; what is each one's part! 
£. s. d- 

■* ) 3 3 2 - 1 , 6 - 8 Divide the £233 first by 4 ; then 

A. £ 5 B . 4.3 the I6s. by 4 ; lastly the 8d. by 4. 

4. Henee, we may divide each denomination separately , as in simple 
ittmibers. 

5. Divide 128161b. 13oi. 6dr. hy 6. A. 2,1361b. 2oz. Idr. 
6- Divide 7 pounds of bread equally among 8 soldiers. (See Troy 

Weight.) A- lOoz.; and 4oz, left (undivided). 

XLIX. Q,- How are compound numbei-? rlivideil I 4. 
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7. Suppose the 8 soldiers wish to divide the 4 ottnces also ; how 
many pennyweights would there be apiece i A. lOdwl. 

8. Hence, when there is a remairider, we may reduce it hy Reduc' 
iion Descending, and divide again, and so on. 

9. Divide j£lI8 equally among 6 persons. 

£ s. d. 10- Say, ill8-i-6=19 timesand £i 

fi) 1 18. 0.0 left: £4xSOs.=80s.-^6 = 13 timesand 

A. 10-13.4 Ss, left: 2s. xl2d.=24<i -^0=4 times. 
11. Divide 43cwt. into 5 equal parts. A. 8ewt. 2qr. lOlb. 

13. Suppose 303 bushels of corn will fill 5 bins of equal size, wlial 
quantity can be put into each bin ? A. 40bu. 3pk. 3Jqt. 

13. A father divided 1300 acres of land equally among his 7 sons; 
what quantity did he give to each i A. 183A. 2R. 34?rd. 

14- Divide £39- 143. by 9, £. s. 

15. The£31eftx30a. = 40s, + 14s,^54s, 9 )29.14 
*9=6 times. A- 3 . 6 

16. Recollect then, when a remainder is brought into the next de ■ 
nomination, to add in the given number of that denomination. 

17. Divide £47. I5s. by 3. A. £15, 18b, 4d. 

18. Divide 67cvrt. Iqr. 101b. into 5 equal quantities. 

cwt. qr. lb. The 3cwt. overx 4qr.— 8qr.4-lqr=9qr- 

5 )67.1.10 -:-5 = l time and the 4qr. over x 25111, = 
A- 13.1.22 100ib. + I0^1101b,-?-5=23 times. 

19. Divide 134cwt. 3qt. 191b. by 6. A. 23cwt. Iqr. 241b. 

20. Divide 500Y. 3mo, ISd. by 9. A. 55Y. 7mo, 2d, 
31. When the divisor exceeds \Z, and is a composite number, divide 

miccessively hy its several factors. Seexsiv, I. 

22. Divide £84. 10a, 6d- by 24. A. £3. 10s. Sji 

23. Divide 155yd, Iqr. Ina. by 35. A. 4yd, Iqr. 3na. 

24. When the divisor is not a composite number, we may divide bf 
the whole divisor at once, after the manner of Long Division, 

35. Divide 671 hogsheads 9 hhd. gal. 

gallons by 2<J. 3 9)671.9(33 

9 1 

Dividing the 671hhd. by 29, as 8_7 

shove directed, leaves 4hhd., which 4 

we multiply by 63 gallons, and add 6 3 

in the 9 gallons, making 261 gal- 3 5 3 

Ions, to be divided by 29, as at first. 9 

A. 23hhd. 9ga!. o g ) g e 1 f 9 
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26. Diride £333. 19s. 9d. by 34. A. £9. 15a. lOf, 

37. Di'ide laOA, 3R, STrd. by47. A. 2A.2K.llrd. 

28. Divide 485Y. 180d. 15h. 30m. 45sec. into 105 equal periods 
>f time. A. 4Y. 237d. lOh, 8ra. SlVasSee- 

RECAPITULATION. 



30. Begin on the left and divide each denomination separately, ai 
m simple numbers. 

31- But if there be a remainder, reduce it to the next denonttna- 
tion, to which add the given number in that denomination, then divide 
as before. 

33. Each quotient v)ili be of the same name rvilh its dividend; and 
the several quotients taken together will constitute the required quo- 
tient OT answer. 

33. Divide £161. 14s. 4d. by 8. A. £20. 4s. 3^. 

34. If a man can earn £3. 14s. 5\A. per week, how much can he 
earn per day! A. 10s. 7d. 24qr. 

35. Divide 301b. 7oz. 13dwt. by 9. A. 31b. 4oz, I7dwt, 

36. When 7 silrer cups weigh 8ib. Soz., what is the weight ot 
each ? A. lib. 3oz 

37. Divide 305qr. I91b. 7oz. 3dr. by 10. 

A. 20qr. 141b. 7oa. IJrdr. 

38. Suppose a poor man labors a month for 1491b. 13ok. of pork ; 
how much does he receive each day, on an average, allowing 96 work- 
ing days to each month T A- 51b- 12j^oz, 

3S- Divide 853 yd. 9qr. 3na. by 157. A. Syd. Iqr. 3na. 

40. If it take 9,700 yards of broadcloth to clothe a regiment of 800 
men, what quantity will each man require \ A. 3yd. ]qr. 2na. 

41- If a hogshead of wine costs £45. 8s. 3d., what is it worth by 
tlie gallon! A. 14s. 5d- 

43. Bought 3 dozen (34) silver spoons, which weighed 71b. 6oa 
13dwt.- how much silver did each spoon contain ! 

A. 3oz- 15dwt. 13gr- 
43- Suppose a steamboat, in making 131 trips from Albany to New 
York, occupies 48d. 17h. 40m.; what will be the average time in 
which she makes one trip! A. 9h. 40m. 

44. How far must I travel each day, to accomplish a journey of 
1,400 miles 3fur. lOrd. in 51 days! A. S7m. 3fur. Se^frd. 

45. Suppose 37 barrels of equal siae contain 98bu. 3pk. '3qt. of 
wheat; what quantity is in each banel ! A. 3bu 3pk. 5^^qt. 

Q. Wlien there is a. remainder, what is to be done with each inferior denomi 
naiTon of the dividend ! 16. How da you proceed when the divisor eioeeds 13, 
and is a composite numtier! 21. How, when it is not a composite number '. 24 
What ie Compound Ditision! 39. Rule? 30, 31, 33 
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46. Suppose a king's salary to be ^300,000 per annum; what l 
that per day] A. £547. 18a. lOd. 3jJJqr. 



MISCELLANEOUS EXAMPLES. 

L. 1. How many farthings are there in £b. 17s. 6d. % 

2. How many pounds are there in 5,640 farthings? 

3. How many guineas at 38 shillings each, will pay a debt of £251 

A. 17 guineas 24 shillings. 

4. A grocer bought 20 hundred weight of sugar for $112, and sold 
Kl'or4Sd. per pound; what was the gain ! A. 813. 

5. A merchant in London borrowed .£60 and paid at one time -£15. 
1 4s. 6d., and at another £20. 3s. G\&., how much remained unpaid 1 

A. £24:. Is. Hid. 

6. From a compound weighing 51b, an apothecary sold to one matt 
lib. 3f. 63. 13., and to another 3f . 33., how much had he lell on 
hand? A. 31b. 5f. 33. 

7. A merchant bought 3 hogsheads of sugar, each weighing 8cwt. 
Iqr. 80!b., and sold five barrels of the same, each weighing 3cwt.3qr 
171b. How much had he left ? A. 5cwt. 3qr. 

8. If you deduct the days in the months of November and Decem- 
ber from the year, how many days will there be left inaleapyear' 

A. 305 days. 

9. WhatisthesumofSOrd. 5yd., 19rd. 4yd., 17rd, lyd.,and25rd. 
4yd. % See sw. 16, 17. A. 93rd. 3yd. 

10. Add together 30A. SR. 39 sq. r. 30 sq. yd., 29A. IR. 25 sq. r 
33 sq. yd., I6A. 3R, 8 sq. r. 15 sq. yd., and 45A. 37 sq. r. 8 Eq. yd. 

A. 122A. 21sq. I. 15jsq. yd. 

11. Add into one sum 500 sq. r. 273 sq. ft., 450 sq. r. 195 sq. ft.. 
365 sq. rd. 315 sq. ft., and 985 sq. r. 270 sq. ft. 

A. 2,303 sq.r. 135} sq. ft. 

12. Ifa man travels 35m. 3fur. 15rd. 3yd. a day, for 12 suceessiva 
days, how far will he go in that time ? A. 305m. 36rd. 3yd. 

13. From40rd 3yd, take 17rd. 4yd. Say 4yd. from 5jyd. = l^yd. 
+ 3yd. = 3i and carry 1. A. 33rd. 3Jyd. 

14. Add together 23rd. 3^yd., and 17rd. 4yd. A. 4flrd. 3yd. 

15. Suppose a man travels 305m. 26rd. 3yd. in 13 days; what is 
the average dietance per day 1 A. 25m- 3fur. 15rd. 3yd. 

16. HowmanygaUonsinSOH. 35gal. A. 1,600 

17- How many barrels in 1,600 gaUons? A. 60bl. aSgal. 

18- How many pint, quart and 2 quart bottles, of each an equal 
number, can be filled with a hogshead of molasses ? 

Note. — *pt.[=3qt.:] 3pt.[ = lqt.] and Ipt. make 7 pints; then 
divide 63 gallons brought into pints by 7 pints. A. 72 of each. 
19 A merchant has 700 quart, 700 two quart, 700 three quart and 
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700 gallon bottles, and wishes to know how many hogsheads of wine 
it wiU take to fill themi A. 37hhd. aod 49gal. over. 

'20. A certain nmtmfiujtvirer employs an equal number of men, boya 
and girls, to whom he pays daily, as follows, via : to each man 81, 10 
each boy 50 cents, and to each girl 75 cents, malting in all fC 75. 
How many persons of each class has lie in his employ ^ 

A' 300 persons. 

SI. A merchant has 20 hogsheads of tobacco, each weighing Sowt. 
Iqr- 141b., which he wishes to put into an equal number of small and 
large hoses, the former to hold Sjlb- and the latter 3 times as much ; 
what number of each must we have ? A. 1,878 boxes. 

32. Howmanysheetsof paper will it taie to make an ISmo. book 
(vLi- 80.)which shall contain 388pages ( = 144 leaves!) A. 8 sheets. 
Howmanyquires to printaneditionof only 98 copies! A. 3S quires. 
Howmanyreamstoprintanedition of 2,400copie3i A. 40 reams. 

33. At $3.50 per ream, what will be the expense of paper for 
printing an edition of 43,300 copies of a 13mo. work, to consist ot 
193 pages, making the usual allowance of 3 quires of waste paper in 
each ream! A 33,800. 

34. How many years of 3B5f days in 49,000 hoursi 

Note- — In 214^^ days, the J of a day is of course f of 24 hourB = 
18 hours, which added to 16 hours, the first remainder=34h. = ld. 
lOh. Add Ihe i day to the 214 days. A. 5Y. S15d. lOh. 

35. " A gentleman in Buffalo has just (Feb. 1838) sold all his real 
estate for S130,000, payable in instalments at the rate of 1 dollar an 
hour." What period of time has the purchaser allowed him for the 

f the debt, reckoning 3e5j days to the year! 

A. 14Y. 303d. 4h. 



FRACTIONS. 



^ (1-half) means 1 of the 3 equal parts of a unit or any tliing- 
j (1-third) means 1 of the 3 equal parts of a unit or any thing. 
I (3-thiids) means 3 of the 3 equal parts of a unit or any thing. 
I (1-fourth) means 1 of the 4 equal parts of a unit ot any thing. 
f (3-fourths) means 3 of the 4 equal parts of a unit or any thing. 
i (1-fifth) means 1 of the 5 equal parts of a nnit or any thing. 
I (3-fifths) means 2 of the 5 eqnal parts of a unit ot any thing. 
I (5-fiilhs) means 5 of the 6 equal parts, thatis,thewhale ofany 
thing, and so on in respect to any numbers whatever. 
3- Then f , or I, or J, or J, or J, &e. are each equal to 1 unit. 
LI. Q. Wiai ismi!a»tby 1, a^ |, &c.? 1, Wtiat by |, or J, J, Stc? ?. 
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3. These expressions are called FitiCTiONa (from the Latm/racfto 
signifying broken,) because they stand for numbers broken or divided 
into parts. 

4. The iehole unit or thing, of which fractions are broken parts, is 
called an Integer (a Latin wurd signifying whole,) in order to dis- 
tinguish it from fractious. 

5. Fractions then are the expressions for one or more equal parts o} 
a unit or whole mimber, called an integer- 

6. The number below the line, which shows into how many equal 
parts the unit or integer is divided, iscalledaDBNOMiNAToB' ; because 
it gives the name or denomination to the fraction ; as, halves, thirds, 
&c. 

1. The number above tlie line, which shows the number of parts 
meant, is, for that reason, called the hvmbiiatob-" The Numerator 
and Denominator are called the Terms of the Fraction. 

8. Thus, in i, S, I, J, the upper terms, 1, 3, 5 and 7 are the 
wamero(0M,and the iower terras, 3, 4, 6 and 8, are the denominatm s 

LTI I. Since the denominator represents all the parts of the 
integer, therefore, — 

3. If we multiply the value of a single part by the denominator, the 
pTodiiet will be the entire value of the integer. 

3. Wlien A of a bushel of rye coats 13 cents, what wiU 1^ or 1 
bushelcost? Jl. 81.20. 

4. If i of a vessel be valued at St5,000, what is the value of tha 
whole vessel! A. »35,000. 

5. What is that number of which SB is jV- A- 1,080. 

6. 29 is ^ of what number ! A. 1,450. 

7. 75 is jV of what number ? A. 3,000. 

8. When|ofacaakof wine sells for S45, what is the whole cask 
worth at that rate ? Find the value of { first, by dividing 45 by 3, 
then multiply the result by 4 1 A- S60- 

9. 34 is ^ of what number? The result will be the same, if we 
multiply by 12 first and divide by 3 afterwards ; thus, 34x I2-t-3=96. 

A. 96- 

10. Hence if we midtrply the value of any fraction hj its deno'tt- 

Q. What are such expressions called and why t 3. What then are Fiaetions! 
S. what isanlntegerandnhenne iUrameT 4. What ig the figure belon the 
line called, and why! 6. What, iho t^te above the line, and why ! 1. What do 
both the numerator and denominator form 7 T. Whkh are the numerators and 
denominators in ^ and f ? 8. 

LII. Q. How may the value of any integer be ascertained from having its 
fraclional part given? 3. Why so? 1. When you pay 3 dollars for | of a ton el 
liay, what would be Ihe price of a whole ton ? When 4 of a hogshead of molasie* 
cost! 12 dollars, what is tlie price of a whole hogshead? Whal is Ihe nde for 
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Ill 

mator, and dhide the result hj its nvmeratm; the product mil be the 
entire valite of the integer. 

11. If W of * ship's cargo be valued at 810,000, what m the ^ alue 
of the entire cargo ! A. S15,T14?. 

13. 509 is y^ of what number 1 A. l,323f. 

13. The fractional reminders, f and f above, are, properly speak- 
ing, iitKxeeuted divisions ; hence fractions are said to have origiitated 
in this manner from Division. 

14. 815i3?|of whatnumbec? A. 2,051iJ. 

15. 940 is JJ of what number 1 A. l,019f|. 

LIII. 1. How many halves are there in 17 dollars? Since 3- 
halves are equal to 1 dollaj-, there are 2 times aa many halves as there 
are dollars, A. 34halves=^'. 

3. Hen<:e mulliplying any whole number by a given denominator, 
shows how many parts are to be taken for the numerator. 

3. How many dollars are ^-^ of a dollai 1 Evidently as many dol- 
lars as there are times 3 in 34, for 3-haIves make 1 dollar. 

A. n dollars. 

4- Henee dividing the nwnerator h/ the denominator, shows what 
whole number is contained m the fraction, 

5. How many fourths or quarters in f 51 Siithsia 118 bushels? 
Sevenths in 395 barrels 1 

6. HowmaiiydoUarsin Vof adollar? Bushelain^l-S^of abushell 
Barrels in '-^^ of a barrel 1 

7. Change 10 to a fraction whose denominator shall be 8. A: *-g. 
How many units in \° 1 A. 10. 

8. Change 625 to a fraction whose denominator shall be 1. How 
many units are there in ^-' 1 

9. Since no number is affected by miiltipljang or dividing it by 1, 
tlierefore, — 

10. Any whole number becomes a fraction by simply writing 1, fm^ 
its denominator. 

11. What fraction, that has 17 for a denominator, is equal to 365? 
Or to 415? A. if|5; %i. 

13. When I pound of butter costs ^n of a dollar, how many pounds 
may be bought for fl ? For 3365? .4. 101b ; 3,6501b. 

13. When 1 gallon of molasses costs j of a dollar, what will be 
theeostofSgai.? OfSOgal.? Of 1 tierce? ^. «l;S4iSe|. 

14. How many furlongs are equal to A^ fur. ? A. 6IJ fiirlongs. 

15. Hence the valne of any fraction, is the quotient arising '"om 
dividing the numerator by the denominator. 



ned? 2. InlOminules howinaQV fourths?- 

ire thoro in Y of a dollar, and why? 3. Whatia 
irlonga in ^of afurlong?— in yj of a furlongi 
become a fmclLonT 10 "Whyaof 9. Give an e 





Hit 


wi«it 


^'^nc. 


eT4. 


W 


fdoea 


lany 


whom 
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10. What ia the value of ^^ of a bushel ] A. 135$ bushels* 

]7. What ia the value of V 1 Of H' 1 A. i; 415. 

18- FractioTis it seems are proper indications of Division, in which 
the numerator is the dividerid, the denominator the divisor, and the 
quotient the value of the fraction. Jtsviil. 17. 

19. What is the value of that fraction, which maj be formed by 
tie divisor 21 and the dividend 6,1701 A. 293i|. 

30. What ia the value of 4,500 divided by 91 1 A. 49^. 

21. When the denominator is 18 and the value 25, what is the 
numerator i A. 450. 

23. When the numerator is 3,645 and the value 81, what ia the 
denmninalorl A- 45- 

23. When, however, the dividend is less than the divisor, the quo- 
tient is the fraetion formed by writing the divisor under the dividend. 

24. Divide SI equally among 4 persons. A- S} apiece. 

25. Divide 3 h? 5. 4by9. 723 by 901. .<l|:Ji^- 
26- If 20 bushels of wheat he divided equally among 33 poor per- 
sons, what will be each one's part ? A. f § of a bushel. 

LIV. 1. It ia plain that every number i: 
equal parts as it contains units, — 

3- Thua8=8umt3 orSeqnalparts: so5 = 

3- Hence if it be asked, what part of 8 is 6, ' 
this means, as we have seen, 5 of 8 equal parts. 

4. What part of 7 is 3 ? A. 3 of 7 parts, that is, ?. 

5. Hence every number, which is to become a part of another, ts 
properly the numerator of that Fraction, whose denominator is that 
ether number. 

6. What part of 19 is 15 1 A. -f^. What part of 10 is SI' A. -^. 
What part of 6 is 10 ! A. V=2. 

7. When hay sells for f 10 a load, bow many loads may be bought 
forSlOl For$7i ^. 1 load; i^s of aload- 

8. What part of 130 is 40! A- i^. 

9. What part of 40 is 130 1 A- 3. 

10. What part of 3 is 5001 A- 166§. 

11. What part of 500 is 31 A. j?,. 
13. Suppose you owe $33 and pay 115, what part of the debt do 

you pay, and what part do you still owe ! A. f;5; ^iV 

LV. 1. Since fractions, having different numeratorsbut the same 



„ctifars do fraction. _ ,. _. _.. 

LIV. Q. Why 13 8, for irslsnoe, siiid lo have that number of squal parts 7 
What pari of 8 is 5, and why? 3. How do you find whal part one number is i 
another? 5. Whalnartof 20ia3!— is8?— ia40? Suppose that you owe GO dc 
lars- and pay 20 dollara ; what partof the debt do you pay, and what part du yr 
mill owe } 

LV. Q. How may frBClions be added and aubtiacied ? 2. What is ibe reaai 
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express parts, each ol equal magnitude or iilue it 
follows, — 

2. That the operatvins of addition atid subfrachon of fraclion-t 
having the same denmunalor, may be performed by meani. of tht 
nii'aeratora alone m the same manner as u,hole numbers 

3. John has y'j of a dollar, Bufus ,*j, and Thomas ^, how many 
twelfths have they ail! A. y^. 

4. Addtogethet ^, ^s, s'j, and j'j. A. f|=l- 

5. Suppose a man owns 5? of a sloop and sells 5f of it; what par 
does he still own 1 A. -^j. 

6. Howrauchdoea JJI from l^leavel A. j'^V- 

7. A boy having SI, paid away i^ of it ; how many sixteenths had 
helefti (31=|f.) A. U- 

8. Subtract U from 1 unit (=|S.) A. ff, 

9. Whatisthesumofi^andsll A. 1. 

10. Add together $i, Sf, $1 and $J. A. SV = 3. 

11. Add together ?J, JJ, |J, ^'5, and fj. A. 3. 
13. What is the sum of |, V. s. h f and J1 A. 5f 
13. How much less than 1 is eVVifVA - ■^' Ssiirooff' 

LVI. I. Since the greater the number of parts used, the greater 
must be the value of the fraction, and the reverse, therefore, — 

2. A fraction is as many limes greater, as its manerator is made 
greater; and as many limes smaller, as its numerator is made 
tmaller. 

3. Hence multipli/ing the numerator multiplies a fraction, and 
dii:iding the numerator divides a fraction. 

4. If X yardof ribbon costs y^f of a dollar, what will 5 yards eoEt? 

5. Multiply /j by 3; by 3; by 4. A. ^i ^|; fj. 
6- If S yards j)f ribbon cost jf oi a, dollar, what will 1 yard cost! 

A. y| ^5=^ of a dollar, 

7. Divide H«l>y50; ISf^bySTO; A. j§„ ; ,,U. 

8. Multiply 5I5 by 45 ; by 90; by UO. A, I; 2; SJjf. 
1 day sJ^ of a ton of hay, how much 
! In 1 month ? In 1 year 3 

-*■ TSUI*-' Sffsr'" •'SBifs-'-" 
10. How many times greater is ,-ffV than yV^I 90 ^15=U times, 
the answer ; for from No. 1 and 3 above it follows, — 

Q, What is the sum of J- J and ^,1 What is tl.e difference between 
j\ andthesumof.^ =nd^T 

LVI. Q. On what does the vidue of a fraction depend? 1. How then mm 
a fraction be made greater or smaller! 8. Wbat is the inference in resneet 10 
multiplyiag or dividing a fraction? 3. Divide #4 by 8; by 24. MuUi'iily X 
by 5; bye; by 15. If |^ of adollarwiU bny Sdoien of eggs, wbat isaainjle 
rfuzen worth! How many times is ^ oont^ned in |$? Why divide the GO 
by 5? 3. 

10* 
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tH ARITHMETIC. 

11. Thut mhen two fractions have the st 
us many times greater than the other, as thi 
contained times in the numerator of the other. 

13. Divide Vi" by ^, ; ^^ by ^^. A. 50 ; 5. 

13. Suppose you plant -^ of a bushel of com on an acre, and that 
it yield 400 times that quantity ; how many busliels will you gather 1 
A. 50 bushels. 

LVII. 1. Since the greater the number of parts into which any 
thing is divided, the smaller each part mast be, and the reverse, 



3. A fraction is as many times greater as its denominator is made 
smaller, and as many limes smaller as its denominator is made greater. 

3. Beace dividing the deTiominator multiplies the fraction, and 
multiplying the denominator divides the fraction. 

4. If a &ther divides ^ of a dollar equally between his 2 sons, what 
part of a dollar wiD each have 1 ■|-x3=f. A. SJ. 

5. Divide i by 2; by 4 i by 6; by 8; by 11. 

6. When the price of cotton cloth is ,-V of a dollar a yard, what 
will be the cost of 4 yards 1 Of 8 yards? Of ISyardst {^-^f^i-l 

A. $}: ^■, SI. 

7. Multiply 5|j by 8; by 320 ; by 960. vl. tIt ; 1 ; 3. 

8. Hence suppressing the denomijiator, multiplies the fraction Sj 
that number, 

9. Multiply ^Jfr by 780 ; J| by 96. A. 315 ; 43. 

10. Divide ^fby 14; by 21 ; by 45. A- ^\\\ ^'ig-, j^g. 

11. When your board for J of a month costs '/ of a dollar, what 
would the board for I month cost? A. $15. 

13. We see from the above, that when several numerators are 
alike, the greatest fraction has the smallest denominator, and the 

13. Thus y's is less than i\, or -f;;, &o.; so j-^ is many times 
smaller than f. 

14. Again, when the denominators are alike, the greatest fraction 
has the greatest numerator, — 

15. Thus I is greater than J or J, &c,i so ^'i^ is 99 times greater 

16- We have now two ways for multiplying a fraction, and two 
ways for dividing it, viz : — 

17. A fraction is multiplied hf multiplying its numerator, or by 
dimdir^ its denominator. 

LVII. Q. What effect is produced on a fraction by increasing or decreasing 
Its denominator? 3. Why has it Ihis effect ? 1 . How then may a fraction ba 
muVtipiied or dividedt 3. Multiply (Uy dividii^ ^e denominator) ^L !)y 5; 
by *; by 12. Divide A (by multiplying the denominator) by S; X by 2 
J by 12. How can you determine which is the greater of two ftactions? 13,14 
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13. A fraction is divided hi/ dividing ils numerator, or hymidtiply' 
tug ils denominator. 

19. Multiply Air by 5 both ways. -4. tfS=l( w=l- 

20. Divide 'jV ^J l" ^°*^ ways- A- tI=1 ; itt=1- 

LVin. 1. Since multiplying the denominator has an opposite 
effect from multiplying the numerator, and dividing the denominator 
an opposite effect from dividing the numerator, therefore, — 

2. When both the numerator and denominator are either mvUiplied 
nr divided by the same number, these operations must compensate or 
balance each other; that is, have no effect on the valite of the fraction. 

3. Find how many half dollars are equal to | of a dollar, by dividing 
each term by 4. A- 8^. 

4. Find how many eighths of a dollar are equal to ^, by multiplying 
each term by 4. A. $J. 

6. That J is equal to i is obvious from ils meaning 4 of 8 parts, 
which are of course, ^ of the whole- 

6- Find what other fractions are equal to y'j, by multiplying each 
termbyS;— by5;— by3. A. f^; K; §f 

7. Find whatotherfraclionsare equal to UJ, by dividing each term 
by 5 ;— by 8 ;— by 130. A. ^^, J| ; f. 

8. Change f ^ to eighths by dividing each term by any number that 
will make the denominator 8 . A. |. 

9. Change | to fortieths by multiplying each term by any number 
that will do it. 

10. Change | to fiftieths, and Jj to fifths. 

11. Change f to ninetieths, and Sj to thirds. 

12. John haBfJJI', Riifus $Jf J, and Harry $^ ; how many thirds 
of a dollar has each ? At];. 

13. Reduce Sjf to tenths, and t% to ^. Because the terms in i 
cannot be divided again by any number greater than 1, without a re- 
mainder, the fraction is said to be in its Ittwest or most simple terms, 
and the terms themselves to be pnme to each other. 

14. Reduce -rg, ^, and ^^ to their lowest terms. J. | ; ^j \. 

15. Reduce ^j^ to 300tha ; ^JJ to aoths ; U to fourths. A. j. 
" '. Reduce £-ff^ to its lowest terms, by dividing by any number 

■"'■"■' lis without a remainder, and these quotients 
n till the terms become prime to each other. 
A. £1 
17. Reverse the last process and change £^ to ISOOths. 

A. £-i^J^\. 
Q. Which is iJie greBter fraction, -f^ or » ; f or 1 1 Whal are Ihe two 
Rays for mnltiplving or dividing a fraction? 17, 18. 

iVllI. Q. Tffhat operaliona on fiaelions will pii>diice opposite effecls ! I. 
Kow may Ihesa effects be oounteraoted? 3, WhM is the proof that J ia equal 
ull5. When are fractions reduced lo their lowest terms? 13. How are 
;lLey reduced W such terms? 16. Reduce 2" and XV* lo their lowest termi. 
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116 ARITHMETIC. 

18. Reduce as above, ?jer<'- *" 't^ lowest terms. A. ^yd. 

10. Suppose one man buys -iVs- of a barrel of flour, another jf of a 
barrel, a third -^T^bl., a fourth ifjbl., a fifth iVirabl-, and the sixth 
TJ^W-; "hil' part of a barrel haseach man' A. J. 

20. What is the greatest numbei- that will divide without a re- 
mainder both terras in f f J, and what are the most simple terms ot 
this fraction ! J,. 60; f. 

31. The 60 in the last example is called the greatest common 
divisor of the terms of the fraction, and by means of it the fraction 
is reduced at once to its most simple terms. 

33, Hence the importance of a rale, by which the greatest cwn- 
moD divisor may in all cases be easily ascertained. 

LIX. To find the greatest common divisor, t 
called, the greatest common measure, of two or more numbers. 

1. When a number greater than 1 will divide another without a 
remainder, it is cplled a measure or even divisor of that number. 

2. Find by trial, all the even divisors or measures of 13 and 16. 

A. Of 12 : 3, 3, 4, 13. Of 16 : 2, 4, 8, 16. 

3. When a number greater than 1 will divide two or more numbers 
without a remainder, it is called their comi 



4. Findbytria!,all the common divisors of 13 and 16. A.S: 4. 

5. The greatest number that will divide in this manner two or 
more numbers, is called their gbeatest common divisor. 

6. Find by trial, the greatest conmion divisor of 34 and 32. Of 
175 and 259. ^. 8 ; 7. 

7. Find the greatest common divisor of 240 and 480. Of 13, 36, 
and 48. A. 340; 13. 

8. In these examples the smallest number is the divisor sought ; 
whether this be the case with any two numbers is easily ascertained 
by dividing the greater by the less ; thus, taking 125 and 625 ; — 

126)635(5 «■ Here 125 is an even divisor 



divisorof 125and635. J. 125. 
10. Find the greatest common divisor of 375 and 2,250. Of 1,811 
and 31,804. A. 375; 1,817. 

LIX. Q, Whiiliaameasureofarumber? I. What is meant l.y a common 
measQfs or a common divisor? 3. What are ihe common divisora of 13 and 
167 4. Wliatis msanl by the ereat«at common divisor? 5. What is the greal- 
est common divisor of 125 and 0251 How is it asoBrlained! 8. Why is 12 a 
Donimon divisor of 73 and 84, rather (han (he smaller of the given numbers ? 12. 
Butwhyisl2«i«greate!tcommondiviBorof73Bnd84f 13. What inf«enct 
la drawn in respect Ki tiie common divisor of two numbers, and ihe differanct 
belween these nuinbers ? 14. Wiiat is the general rule? 16. Whonhavenum 
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11. What is the greatest common divisor of 73 and 84 T 

7 2)84(1 13. Here the smaller number is not the 

7 2 divisor sought, for 13 remains in dividii^ ; 

13)73(6 but since 73 ia exactly divisible by 13 ; 84 

7 3 must be so also, for 84 bein? 13 more than 

Proof. 13)73 = 6 ''^^ "'J'f ''°"«"'' '^ ^'^^'5' once more 

13)84^7 'i^" ^3. 

13. The number 19 then is a common divisor of 79 and 84, and 
since 84 is only 13 more than 73, it is plain thit no number greater 
than 12, that will divide 7S even, can divide 84 even also, therefore 
13 is the greatest common divisor of 72 and 84. 

14. We learn from this Ulustrafion, that the greatest common 
divisor of two numbers, never exceeds their difference. 

15. Since the same reasoning which is employed in example 11 
and 19 would apply to any number of successive divisions ; therefore, 
we have the following, — 



16. Divide the greater number by the less, and that divisor by the 
remainder, and so on; always dividing the last divisor by the last 
remainder, till nothing remains ; the last divisor is the greatest com' 
mon divisor required. 

17. When the last divisor is 1, the given numbers are prime to 
each other, and therefore have no common divisor. 

18. Find the greatest common divisor of 495 and 585. 

4 9 5)585(1 Proof. 

4 9 5 4 5)4 9 5=11 

90)495(5 45)58 5 = 13 

'^ 5 19. The last divisor is 45, and 

Gr. com. divi. ~ i 5)9 0(3 illeavesno remainder; therefore 

9 45 is the greatest com. divisor. 

Answer, 45. 

90. What is the greatest com. divisor of 356 and 788? A. 4. 

91. Whatisthegreatestcom.divisorof l,190and3,9251 A. 5. 
23. What is the greatest common divisor of 3,760 and 9,094 ! 

A. 753. 
23. When there are more than two numbers — First jinj. the great- 
est common divisor of any two of them, then of that cmrnnon divisor 
and a third, and so on ; the last common divisor will be the greatest 
common divisor of all the numbers- 
Si. What is the greatest common divisor of 54, 196 and 18C? 
The common divisor of 64 and 196 is 18, and of 18 and 186 is 6, 
A. 6. 
25. Whatisthegrealestcommondivisorof3,673, 5,833 and 1,044! 
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27. What aie the luwesl terms of ^SJf, and what conimon divisor 
will reduce it to those terms by a single opeiation 1 

-A' ft ?' ; 4 divisor. 

28. Suppose apiece of land lies in the form of a triangle, and that 
one side is 85 rods in length, anotlier 75 rods, and the other 20 rods; 
what is the length of the longest chain that will exactly measure each 
side! A. 5 rods long. 

39. Suppose a bookseller has an orderfrom A, for 375 Arithmetics ; 
one from B, for 450 Arithmetics, and anotliet from C for 525 Arith- 
metics, which he would pack in equal boxes, a certain number of 
which should just hold all the books eachnian ordered. What is the 
greatest number of books that he can put into each box! 

A. 75 books. 

LX. To find the least common multiple of two or more numbers ; 
a process used in reducing fractioristo their least common denom- 

I. A COMMON MULTIPLE of two Or more numbers is that number 
which can be divided by each without a remainder. 

3. Thus 12 is a common multiple of 3 and 4, for it is dirisible by 
each without a remainder. 

3. The least common multiple of two or more numbers, is the 
least number that can be divided by each without a remainder. 

4. Find by trial, the least common multiple of 3 and 3. A. 6. 

5. Find by trial, the least conunon multiple of 4 and 6. Of 6 and 
S. Of 9 and 6. A. 13; 24; 18. 

0. Whon two or more numbers are multiplied together, they are 
called /ac(or J, and their product a composite number, xvii. 1. 

7. Hence every composite number is a common multiple of its fac- 
tors, for it is of course divisible by each factor. 

fi. Suppose IS to be a common multiple, and one of its factors to 
be 3 ; what is the other factor ' A. 4. 

9. If 143 beaconunon multiple, and one ofits factors is 11, what 
is the other factor ! A. 13. 

10. What common multiple may be formed by the factors 30 and 
71! A. 3,130. 

II. A Prime Number ia one that is divisible only by itself or unity, 
as3, 3, 5, 7, U, 13, 17, &c. 

13. The product of any two or more prims numbers or factors, 
is their least common multiple. 
13. What is the least common multiple of the prime numbers 17 

and 23! A- 391. 

LX. Q. What is meant by a comawn multiple? 1. What is the common 
multiple of 3 and 4 ? 3. What is meant Iw the lesst common muhipte ? 3. What 
ia the least common multiple of 4 and e? Of and a f What are fsolora ? 6. 
Why is every eomposile number aeomraon multipl" ? 7. If 5 be one factor of a 
eommonmultiple 75, what is IheoiJiet factor? what is a prime rumlier ! 11 
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14. Ni-MBGRS ARE PRIME to esch othei; when they have no common 
divisor, i viii. 13. 

15. The product of any two or more numbers prime to each other 
is their least common multiple. 

16. What is the least common multiple of 2, 9 and 13 T 

A. 234. 

17. What is the least common multiple of the prime factors 2, 3, 
5, 7 and 111 A. 8,310. 

18. What is the lea^it common multiple of the factors 3, 4, 5 and 
■^, Uiey being prime to each other ? A. 430. 

3 ) 1 3 19. What are the primo factors of 130 ! 

3)40 20. Here the divisors and the last quotient are all 

2 ) 2 pfime numbers, and if multiplied together must make, 
g . ■ . as they do (3 X2>i2 x 5X2=) 120; therefore they 

•■■■- ■ ■■ comprise all the prime factors of 120. 

f A. 3, 3, 3, 5, 2. 

21. Hence, to find the prime factors of any number — Divide it 
successively by any prime number thai will divide it uiilhout a remain' 
der, till the quotient becomes a prime number, then the several divisors 
together with the last quotient uiill become the prime factors required. 

22. What ace the prime factors of 2310! A. 3,3,5,7,11. 

23. What are the prime factors of 5005 ? A. 5, 7, 11, 13. 

24. What is the least common multiple of 3, 3, 5, 7 and 11 i Of 
5,7,llandl31 A. 2310; 5005, 

25. What are the prime factors of 6 1 j4. 3 and 3. 
20. What are the prime factors of 10 1 A. 2 and 5 
37. One multiple of 6 and 10 is their product=60 ; and GO is also 

a multiple of all the prime fectors in both 6 and 10, for 2 x 3 x 3 x 5 
=60. 

28. But 60 is not the least multiple of 6 and 10, because it has the 
factor 3 repeated, as 3x3x3x5 = 60; therefore we may drop one 3, 
leaving 3x3x5=30, luAtcA, because it is the product of all the prime 
factors that are necessary to produce 6 and 10, is the least common 
multiple of 6 and 10. 

29. When two numbers have one supetfluous factor, it may be ex- 
cluded by dividing by any prime number that will divide both of them 
ivithout a remainder ; thus, taking 6 and 10 again, — 

2 )6.10 30. The prime factors 5x3x2=30, the least 

3 . 5 common multiple as before. 
31. Recollect to divide by a prime number, and to multiply both thi 
divisor and quotients together for the required multiple. 

Q. Why? 12, When arenurnbetaprLme to each other? U. What ia the teaal 
common multiple of such numbers? 15. What is the direction for finding Iha 
prime faclois of any immher ? 21 . Why U not 60 the least common mnltiple o( 
6 and 10 ? 39. What then ia their least common multiple, and why? 29. How 
caotheauperfluouafaciotbeeicludcd? 29. Whatisthedirectionforlhe process! 
31 



dzvCoogk' 



5 


1 2 


2 1 


3 


3 4 


4 2 


y 


8 . 14 




4 . 


7 



120 ARITHMETIC. 

33. Find the least common multiple of 6 and 30, A. 60. 

33. Find the least common multiple of 9 and 31. A. 63. 

34. When the numbers contain more than one com -non factor, it 
is plain that both quotients must be divided successively, as long as 
they are divisible in this manner; thus, to find the least common 
multiple of ISO and 310. 

35. Here 4, oneof the last quotients, though 
not a prune fictor, is nevertheless equjJ, as a 
multiplier , to its prime factors 2 and 2 ; there- 
fore the product of the divisors and quotients 
tteing in effect the same as the product of all 
the prime factors necessary to produce 120 
and 210, is their least common multifJe. 
Then 7x4x2x3x5=840 X. 

36. Find the least common multiple of 96 and 108. A. 864 

37. Find the least common multiple of 48 and 216. A. 433. 

38. When there are several numbers and only two are divisible as 
above, it is evident that the divisor is not a factor of the rest ; these 
must therefore be wTitten underaeath for the next division, thus, — 

39. Obsecvethatevery number, whiehia 
not divisible by the divisor, is written under- 
neath with the quotients. Then 2x7x3 
X3x3x2x5=2,520, which, because it 
contains all the prime factors of 5, 9, 7, 40 
and 60, is the least common multiple of 
these numbers. 
Then 3x7x3x3x3x3 x 5=3530 A. 

GENEHAL RULE. 

40. Divide by any prime number that tvill divide Iido or more of the 
given nuTniers without a remainder, and set the quotients, together 
vnth the undivided numbers in a line beneath. 

41. Divide the second line as before, and so im till there is tio num- 
ber greater than l,thatV)ill divide two numbers without a remainder ; 
then the divisors and numbers in the last line being multiplied together, 
will give the least common multiple required. 

43. rind the least common multiple of 5, 18, 9, 4 and 2. 

A. 180. 

43. Find the least common multiple of 10, 7, 11,5 and 8. 

A. 3080 

44. Find the least common multiple of 2, 5, 25, 16 and 12. 

A. 300. 

45. Find the least common multiple of 3, 3, 4, 5, 6, 12, 34, 30 and 



Q, When ihe numbers contain more than one cnmmon fEM:l 
procred? 34. What ia the general rule? 40, 41, Why ate the 
hers arranged with the quotients in a lins beneath ? 38. 
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Note. — As 120 is exactly divisible by ill the other numbers, each 
IB iif uourse a factor of 120, and may therefore be cancelled, leaving 
130 as the least common multiple sought. A. 120, 

46. Hence Ui abbreviate the pcooesa, cancel every number that will 
exactly divide any othe^ of the given numbers, and pi-oceed with those 
that remain as before. 

47, What is the least common multiple of 6, 8, II, 24, 35, 5, 7 
73 and 331 As 24 is divisible by 6 and 8, 35 by Sand 7,33 by 11 



and 30. A. 340 

49. Find the least common multiple of 30, 15, 60, IS, 5, 30, 4, 2, 
3 and 10. A. 60, 

50. Suppose a surveyor has one cbdn 3 rods long, another 4 rods, 
another 5 rods, and another rods ; what is the shortest distance 
that can be exactly measured by each chain ^ A. 60 rods. 

51. There is a circular island, around which A can travel in 5 
hours, B in 8 hours, and C in 10 hours. Now suppose they all start 
together, and go the same way round it ; how much time must elapse 
bi.fore they will come together again ! A, 40 hours. 

c;l, .A.SSIFICATION OF VtJLGAR FRACTIONS 

LXI. I. A VuLOAR OR Common Fhaction is one, whose dcuoiii- 
iriiitor and numerator are both espressed. 

2. A Proper Fr*.ction ia one whose numerator is less than its 
denominator; consequently its value is less than unity ; as, i, |,4, Ac. 

3. An Imphopeb Fraction is one, whose numerator is eilher 
equal to, or greater than its denominator ; consequently its value ia 
either equal to, or greater than unity; as, |, ^, J, V, &c. 

4. A CoMPoDND Fraction ia the fraction of a fraction, that is, a 
partof a part ; as, J of |; ^of^^fte. 

5. A SiNOLE or Simple Fbactioh has but one numerator and one 
denominator, and is thereforeeither Proper or Improper; as, | and y. 

6. A Mixed Ndmber is a whole number with a fraction annexed ; 
as, I3g, 8f;, &c. 

", A Complex Fraction is one that has a fraction for iis numera- 
tor, or for its denominator, or for both its terms ; as — 

i,l,i,^,J_,S.,&c. 

7 I J U 3§ 7^ 

Q. How may the pnKwsa in many cases be shortened T 46. What reason is 

Q. LXI. What is a Vulgar FnotionT 1. What is 8 Proper Fraction ? 3, 
Improper Fraction? 3. Simple Fnicl.ion? 5. Componnd Fraction! 4. Miied 
niOTil.fr ! 6. Com].les F.amion ? 7. How many, Bii.l what, arpear io he the dif- 
fereni kinds of Vidgar Fracnons' Ojvp ansxiimple of eaoh km<i 1 
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REDUCTION OF VULGAR FRACTIONS 



To reduce fractions to their lowest terms. 
RTLE. 

1 . Divide both the terms of the fraction hy any number that viiH 
iivide them without a remainder, and the quotients again as before, 
and so on, tUl no number greater than 1 will dieide them.' lvhi. 1, 2. 

3. Or dimde both terms by their greatest common diinsor. LViii. SI. 

3. Reduce ^^V *" i** lowest terms by both methoils. 

1) 5) 
B)^^=*J«=U=l(Orgr.com.div.380)T^=| Ans. 

4. Redvice -jVjV "f^ '•^'■el t" its lowest terms. 

5. Reduce A^t of a dollar to its lowest terras. 

6. Reduce ll^^ of a, tun to Its lowest terms. A. |. 

7. Suppose a merchant has several remnants of cloth, one contain- 
ingi^of a yard, another 5^4Tj-, another -^5^5, another -^q-ypj-, and another 
4t5 ; how many quarters of a yard in each 1 A. Jyd. 



' f 



1. Multiply the whole number by the denominator for the numera- 

2. Reduce 85 to an improper fraction whose denominator is 8. 
Thus,85x8=680. A. ^^. 

3. Reduces, 439 toafractionwhosedenominatoris 7. ^. ii^^. 

4. How many ninths are there in *1 1— in SOS I—in 307 1— in 423 1 

^■^; '-V^; '^P\ ^'^- 

5. At \ of a dollar a yard, how many yards of ribbon maybe bought 
fotSlI— forf271— forS3,10G? A. 8yd.; 316yd.; 34,848yd. 

6. Change 395 to halves— to thirds— to fourths— to fifths — to 
EixtJis— to sevenths. A. ^; ^F; ^'-•; '-^^ ; '-^j »4p. 

Case I. Q. How are fractions reduced in their loweBllermaT 1. Howcan 
iht^ ba reduced by one opetation in division I 3. On what princifile is the rala 
based' LViii. 21. Reduce to 'ihcir lowest tBnns ■^, A, and |J, 

Case II. Q. How ia a whole number reduced to an improper fraction with 
a given denominator? 1. What is the reason for the rule f un. 1, 3. A man 
having 50 dollars, spent it in as many days as ^at som contains fifths ; how 
many ilays was he m spending it? What fraction may be formed whh ^ and 
» denominator? fl, 

*T)M HDlDwiDg roles are UHeria in flmling the commDix dlTtsors nf lioili terms. 

A juunlMT endrng In S or 0. Ib dlvMble by 0. 
A nnm1)er endini In nr M, Ac. iB divldiile Iiy ID or 100, tec. 
A Dinnber Is divisiliU by 3 or S, when llie sum or Us figures is divisible li; 3 or 9. 
A auidber la dlviailile 1^ 6, wlun the right hand Dgure la even, and the sum of Ihi 
dl^lsisdiviaihleliyB 
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REDUCTION OF VULGAR FRACTIONS. 123 

7. Suppose a man gives yj of a bushel of rye for I pound of sugar; 
fiow many pounds of sugar may be bouelit for 1 bushel of rye !— foi 
63 bushels?— for 31G bushels? A. 131b.; GSBlb.; 2,8081h. 

CASE III. 
To reduce a mixed number to an improper fraction. 

EULB. 
\. Mtdliyly the whnle number by the denominator, and to the pro- 
duct add the numerator for a neio numerator. 

3. For, whatever number of parts the whole number may tnalre, it 
is plain that the fraction will make as many more such parts as ate 
indicated by its numerator, 

2 8 y 3. How many sevenths are there m308? weeks? 

2 I" multiplying SOS by 7-seyenths, add in the 

14 5 9 3-sevenths tbus : 7 times 8 are 56 and 3 are 59, 
f &c. A. '-Ap. 

4, Reduce llS^-'j^ to an improper fraction. A. ^-ff^- 
5 Reduce 9S6^^ lo an improper fraction, A. '"W"^- 

6, Change 310| to fifths; 343^ to sixths; 425f to thirds; 305j 
to sevenths, .A. '-^ ; ^P ; '-^J ; '-'^. 

7. If a horse eat 1 bushel of oats in J of a week, how many busheh 
will he eat in 1 week? — in 1? weeks i — in 44 weeks? — in 319? 
weeks? ^. 7; 13; 33; 1,535. 

8. At J of a dollar a yard, how many yards of cloth may he bought 
for (il8| doUaial A. *,947 yards. 

To reduce an improper fraction to a whole or mixed number. 

RULE. 
J. Divide the numerator by the denominator, iiii. 15. 

9, A man by saving -j^ of a dollar a day, saved in 33 days p| ; how 
many dollars is that t A. S3iV- 

3. Reduce '/b to a mixed number, A. ii}"^. 

4, Reduce "sV W" * mixed number. A- 4||. 
6. Reduce '^j lo a whole number, A. 36. 

6. If a man spend daily J of a dollar, how much will he spend in 8 
daya?— in365days? A. 81; $451, 

7, In ^ of Ku hour, how many hours 1 A. 5J4=5| hours, 
e. If a steamboat sail 1 mile in ^\ of an hour, how long will it bo 

in performing a trip of 305 miles? A, ISj hours. 

To reduce a compound fraction to a simple one- 

R[JLE. 
I. Multiply the numerators together for a new numerator, and the 
denominators together for a neio denormnator. 



Case HI, Q, Hov 
Why add in the nume 
Suppose the toll al a r 


I is a mned nu 
ralor? 2. H<™ 
.main gate is J 


C..SE iV, Q. H™ 
numhcr? 1. Why dl. 


.i'doTylheE 
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3, reduce 


A. i. 
il fr,, U m 


A. 


i;ji 
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A. 


A 308S 
16i yards. 



124 ARITHMETIC. 

S. A man, owning ? of a vessel, sold \ of his share ; wliat part of 
the ressei did he sell 1 

3. He sold 4 of ^ of the whole vessel. To get \ of any uumber 
we divide by 5 ; but to divide a fraction we may (by lvh. 3.) multiply 
the denominator, thus : |i(j=j;; then | of ? would be 4 times as 
much, which (by lvi. 3.) is 3S^- = S-|- Therefore, J of ^=f x ? = 
is, Answer. 

4. Reduce ^ of %\\ to a simple fraction. 

5. Reduce § of ^Jf to a siniple fraction. 
(!. A, liaving ^ of a grist mill, sold § of his part to 

of iiis part to C ; what part of the mill do " 

7. JIow much is ^ of J of J of 5^ ? 

8. Howmuchis|offof ? of|l 
8. When a whole or mixed number 

imjiriypeT fraction, then proceed as before. 

10. Whatis|ofaol (SO=V) 

1 1. What is I of f of § of 1,000 1 

12. What is § of 40S yards'! (404=2 

13. Whatis?of|of?of30j gallons? A. SJJgailons. 

14. A having 208J hogsheads of molasses, sold | of it to B, who 
iold I of what he bought to C, who sold J of what he bought to D, 
ilow many gallons did each puTcbaset buy? 

A. B 135J ga!.; C SSj- gal.; D 30j gal. 

15. When any two opposite terms have a common diviaor,iise their 
liuitients in their stead; and when they are alike, cancel both, which 
u called cancelling equal terms, 

16. For, the effect is that of dividing both terms of the product by 
the same number, which (by ltiii. S.) does not alter the value. 

17. What ia I off 1 Cancel the 5s. A. ^ 

18. What is i of ? of J|S of a hogshead ? A. i^i^hM. 

19. What is I of ? of ? of 5^ pints 1 A. ij" pints. 

20. What isjjof-rt-"^? The greatest common divisor of 38 and 
57 is 19; therefore JS of T^^VxyS^. A. /jV 

31. What is W "fill of ^-TT? (=-f =<Sfff ) 'i- ¥rW. 

23. Whatisthevalvieof|off7 A- forger 1. 

23. Employ both modes of abbreviating in the following, viz : 
Howmuchis Jof^ofiVof Jj^ofi? A. ■^. 

24. A ship's caif o was valued at $32,000 ; y\ of which in distress 
of weather was thrown overboard ; what part of the cargo did that 
man lose who owned J of iti What was the value of his lost.! 
(ui. 10.) A. Hi 84,800. 

35. Suppose aboy can do a job of work in 3Jdays,and that a man 

Q. What whole or miied namhers are equal to 1J5 ?— to U,-" ?— to ',yT 

Case V. Q. What is the nils for reilucins compound fractions to simple 

ones!!. Why is 4 of 2 eiiualio < = ! 3. Wiial is 10 be done when a whole or 

mined nlimbtr occurs? 9. JI™ much is J of UjT When can the terms be re 

diioed or cancelled ? 15. Whj ? 16. How much is J of £ ?— of J 1 
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eati do the same in ^ of the time ; how many days would the man be 
in doing it? A. X-^. 

Sfi. A father at his decease gave % of his estate, wliich was Talue6 
at $20,000, to hia wife, who at her decease gave | «f her poition lo 
her daughter. What part of the father's estate did the daughter re- 
ceive, and what was its value ! A. \ =87,500. 

37. Suppose a man pays for tV of 3, ship $14,000, and for \ of ita 
cargo 820,000, and subaeqaently gives | of all his interest in both 
ship and cargo to his son, — 

Whatistheson'spartoftheshipanditsvalue* A- i|=S10,500. 

What, the son's part of the cargo and its value 1 A. 5°ft-=815,000. 

What is the entire value of both ship and cargo 1 A. 876,133^. 

To change one fraction for another of equal value, having a given 



1. Mtdliply the numerator of the reqmred fraction, ly ike dennm- 
mator of the given fraction; and divide the product by the numeTator 
of the same fraction, for the required denominator. 

2. Reduce f lo an equal fraction whose numerator shall be 13. 

3. If the J were ;, then the denom 
1 3 given numer. inator of every equal fraction would es- 

" .... 5tiinea=5xl2=60, 



4 ) 6 A. If but 5 being 4 til 

1 S required denora. be decreased on that account 4 tinie3= 
-• • - 60-:-4 = 15, the denominator sought 

4. Reduce 1% to an equal fraction whose numerator is 34 A. fj. 

5. What fraction, having 30 for its numerator, is equal to %%—V> 

3i-t.«t J ?2 51 ?^ 

* '■ '30' au|'33^> 

6- Suppose a company of 105 men purchase J of a bank, into how 
many equal shares must the whole capital of the bank be divided that 
each purchaser may own one share! A. -f^j. 



% Reduce f to an equal fraction whose denominator shail be 15. 

Case vi. Q. What is the rule for cRanging one frtkction for another with b 
^ven ntnneratoT? t. In reducing f to an equal fmction, TLat h^ 12 for its 
nuiiierator,hav>' do yoa proceed? 3. What is Ihr re]ison for l!ie operation ? 3. 

Case hi. Q. What isthe rule farfindingthalfractionwhosedenomiiiBtinn 
Irtins tnown will equal a given fraction ! 1. Howmany fifteenths are J7 Whj 
do you inulljplj' 15 by 4 and divide by 5? a 
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I30 ARITHMETIC. 

3. If the 4 were Ji then the nnmerator of ererj equal 
I 5 fraction must he 5 times smaller than ita denominator. 

i that ia, 15-^5=3 ; hut f heing 4 times as much as J, the 

5 ) 6 3 must be increased on that account 4 tunes =4 x 3 = 12, 
i~2 the numerator sought ; or multiply first by 4 and divide 
iy 6 afterwards. A- tt' 

4. Reduce | to a fraction whose denom. shall be 400. A. f^. 

5. How many sixteenths in ffSSff? A. £-^. 

6. How many thirds in JJ of a pint ! ^- HiH' 

7. Suppose one man has i^'iv of a barrel of flour ; another j|b ; a 
third yVt; a fourth tuVtI ^ fifth J|Jf; and a sixth ;|J: -whatirac 
tion, whose denominator is 4, will express each one's part ? A. l- 



1. Multiply both the nvmeratOT and denominator of each fraction 
by the denominators of all the other fractions- 

3. For both terms being multiplied by the same numbers, the value 
of every fraction (by LTUl. 3.) remains the same ; and the denom- 
inator of each fraction must be a common one, for it is in each in- 
stance, the product of the same numbers. 

3. Reduce |, j and J to a common denominator. 

1x5 denoni.=|§x8 denom.^lfj. A. 
fx4 denom. =Ax8 denora.=iV. A. 
jX5 denom.=|4*<4 denom.^flj' -d' 

4. Since the reduction of each fraction invohes the mnltiplicalion 
of the same denominators, we need multiply them together only once , 
out recollect to multiply the numerators as before, according to the 
following 

GENERAL RULE. 

fi. If the numhers are not all single fractions reduce them to such 
first, then multiply each numerator by all the denominators except its 
own, for a new numerator; and all the denominators together for a 
new denominator. 



8. Reduce |, |, and 4 to a com 


. 3X6x7= 84. Then|=-5^. 


denominator. 


5x3x7^105. Then|=4||. 
4x0x3= 73. Then?=i^. 


A. T-^V; i-U: T^- 




3x6 + 7=126 


7. Reduce -^.f, and f to a CO 


m.denom'r. X-^^; ^i {H 


8. Reduce /„ i and § to a coi 


^i-denom-r. ^. ^^^j ^>,; |?«. 
oacom-denom-r. A. ^\;\',\ 


9. Reduce Jof^andfof 11 t 



Case viii. Q. Reduce to a eommon denominator, f and |;— i and | 
What is the rule ! 1. Whal is tiie illusnatinn of the rule f 2. How may tUi- 
otoceasbcsh'irlencdand why? i. What is Ihe general rule for it! 3. 
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10. Reduce the ftactioiiaJ parts of I4j barrels, 95| barrels, IT; 
barrels, and IS^it barrels, to a common denominator. 

A- 14JfJ; 35j^i 17JfJ; 18JIV 

11. Suppose A sells ^ of a hogshead of molasseiS to B; who sells 
f of his part to C ; who sells f of his part to D ; what fractions of a 
hogshead will express each one's part, and hare their denominators 
allalikel A. B l^; C JJ; D a V 

CASE IX. 

To find the least common denominator. 

RULE. 

I, Saving reduced the fmmbera as before, jmd the least common 
multiple of all the detiimiiiiators, for a common deaominalor. 

3. Then divide thi^ cam. denom, by the denom. of each fraction, 
and multiply the quotient by the numerator for a new numerator. 

3. Foe the common denominator becomes, from being a product of 
all the given denominators, a common multiple, of which each of said 
denominators is a factor. 

4. Therefore the least camm.on denominator must be the least 
common multiple of the given denominators. 

6. Reduce J, |, ^, j, to their least common denominator. 

6. The [east common multiple of the denominators 4, 6, 3, and 8. 
is 24, which is the denominator sought, (see ix. 40) ; therefore, — 

Com. denom. 34-^4x3 = 18, new numer.; then i~i', A. 
Com. denom. 24-^6 >: 5=30, new numer.; then j=§J, J. 
Com. denom. 24-^3x3 = 16, new nmner.; then ^^H, A. 
Com. denom, 24-^-8x5=15, new numer; then i=l|, -4. 

7. Reduce £|, £^, and £-{^, to their least common denominator. 

A. £-^; £]i; £-^. 

8. Reduce 8J, 8|, and $U, to their least common denominator. 

A. Sit; 8fl; 8||- 

9. Reduce | of f , | of 8 and 4|-, to their least common denomina- 
■«r. ASiViV. 

10. Reduce 3, 3, i, s, 5 of f and 105|, to their least common de 

II. Suppose A owns | of a brick block, B fjj-, C J, and D .5!,; 
what other fractions having the least common denominator will ^. 
press each nian's part % .^- 5*s ; ^ ; a i ; ^ 

CASE X. 
To reduce a complex fraction to a simple one. 

1. If both terms be n, 
then to a commc 
Q. How do you j 
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^am hoik terms, and the raimcTators alone as they stand loiC form 
the terms of the simple fraction required. 

2. Or, hailing multiplied, as above, the numerator of each term hy 
the denominator of the opposite term, reject the denominalors. 

3. For eaneelling equal lerma has no effect on the vjlue of tho 
fiaction. See Case v. 15, 16. 

4. Reduce -j^ of a hogsliead to a simple fraction. 

6. Reducing the ? and f y to a com. denom. makes H anil "? ; 
then eiaceiling the 77 in each fraction, we have 33 left for a nnme- 
rator and 63 for a denominator, all of which may be indicated thus ; 

i=-||-=M- OrbjrdeS. X=||^J=II- A. l^^i\. 

6. Reduce x to a simple fraction. -A. \\. 

t. Reduce -J- to a simple fraction. A. r'— jV 

8. Reduce ~ to a simple fraction. {5=f.) A. V=6'. 

9. Reduce ■qT"' t** ^ ^iniple fraction. (34?=^-.) A. %\%. 

44 

10. Reduce jxyi to a simple fraction. A. i'rii,~i^^- 

247 

11. Reduce —^ to a simple fraction. A. -^=3455. 

39454 

12. Reduce qKTTTi to a simple fraction. A, jausf-si^- 

13. Reduce - •• q" toasimpie fraction. (|ofv=T%.) A. j'j.=iV' 

?of20i , . ^ ,,,. ,,,, 

14. Reduce J— jrrjj to a sraiple fraction. A. Hr3— isJu. 

15. When the numerator is yj; and the denominator f, what ia the 
value of the fraction, expressed in its simplest terms! A. ^. 

16. When the dividend is -fJ, and the divisor M, what is the quo- 
ti.nt! A. 8S. 

17. When tape is ^^ of a dollar a yard, how many yards may he 
bought for 3 of a dollar? A. 88 yards. 

18. When f of 8 is a dividend, and IfiJ a divisor, what single frac- 
tion will express the quotient! A. 351. 

19. A grocer has 45 J gallons of cider, which he wishes to put into 
bottles, each to hold -,V °i ^ gallon ; how many bottles must he get ' 

A. I2| dozen bottles. 

C<8F X. Q. What is the rule for reducing a cc.mpki fraction U) s iiropl. 
unel 1, a. On wliat piinoiple are the denominators din()pea?3. 
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To fiiid what pari one number is of another, wliich is called finding 



I. Malie that number which is to become the pari, the ni 
of a fraction, and the other number, the denominator, that is, always 
divide the second by the first, ut. 

3. What part of 20 is 51 A. ^s^h 

3. What part of 5 is S0 1 A. V=ltime35. 

4. What part of 400 is 50 ?— is 900 1 A. \; \. 

5. What is the ratio of 33 to 353! A. 11. 

6. What is the ratio of 353 to 33 1 A. -ii's-u- 

7. What is the ratio of 833 to 624' A. J. 

8. What is the ratio of 634 to 833 1 A. Ij. 

9. What part of 635 is the sum of 175 and 235 1 A. |U=^j. 

10. A and B bought a barrel of flour for $11 ; A paid Sfi and B 
S5 ; what part of the whole did each pay! A y ^ ! B yy. 

II. Suppose A puts into trade 8100, B $200, and C 1500; what 
part of the whole capital did each man advance ^ 

A. K\;-Ql;0\. 
13. Three men form a copaitnership, A advancing 31,000, B 
f 1,500, and C 52,500 ; what is each one's part of the capital ! 

A. A'si; B'afV; C'sf 

13. Suppose in the last question, that they gained the first year 
S2,000, which they are to share in proportion to the sum each 
advanced; howmany dollars dideach gain! (J of 83,000 = 8400, &c.) 

A. A's SlOO ; B'a 8600 ; C'a $1,000. 

14. Next suppose that the same company lost the second year 
81,700; how many dollars did each lose! 

A. A'8S340; B'sS510; C's 3850. 

15. A, B and C traded together and gained *3,000, which they 
agreed to share in proportion to each one's capital. A advanced 
$3,000, B 83,000, and C$1,000; how many dollars did each man 
receive for his proflts ! A. A's $1,000 ; B's 81,500 ; C's S500. 

16. What part of 3| gallons is 3| gallons! Reduce the complex 
fraction to a single one by Case x. A. f. 

17. A gentleman having 205J- barrels of flour, sold 76|J barrels ; 
what part of the whole did he sell ! A. %. 



1. Reduce the given guantilies to the loweai denominationmeniim^ 
ed in either quantity ; then proceed to find the part as in the last case. 
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130 ARITHMETIC. 

3 What part of M is 50 cents 1 ($5 = 500et.) A. SA'a^Pl 

3. What part of £l is 2s- 6d. 1 A- {. 

4. What part of £2. 3s, 4d. is 4s. 2d.i A. tV- 

5. Reduco 16s. 8d. to the fraction of fl. A- in. 

6. Reduce 18s. to the fraction of a guinea (28s). A. -[%. 

7. What part of £1 is Is. 8d.1— is 3s. 6d.l— is 3s. 4d.T— is 5s.?— 
IS 6s. 8d.T— is lOs.l— is 13s. 6d.!— is 15s.? is 17s. 6d,1 

^■t'j: Ji ^^i;M;^f 
9, What part of 15 hours is 30 minutes! A. jV- 

9. What fraction of 3cwt. is Sqr.l A. J. 

10. What part of 7 miles 4 furlongs is Im. Sfui.? A. J. 
H Wliatpart of 81 {=6s.)isSs. 6d.l~-is4s. tW.? A. ^•. S|. 
13. What part of $1 is Id.?— is let. t— is Im.? 

^- »TVi 9f5ai tiHOT- 

13. What part of 1 month is 1 day t— is 5d.1 — is lOJ.? — is 15d.! — 
is 30d.l — is 35d.! A. -^uraa.; Jmo.; jmo.; ^sao.; %ma.; ^mo. 

14. What part of 3 yards is acjr. 3na. A. Jf. 

15. What part of 5 bushels is 3pk. 7qt. 1 pt.i A. ^. 

16. What part of £3. 153. 6d. is £1. 5s. Sd.l A. J. 

17. Reduce 3qr. 181b. 12oz. to the fraction of lewt. A. \§. 
19. What part of 15T. lOmo. Iwk. 5d. 2h. 30m. SOsec. is 6Y 

4mo. 4d. 30h. ISm, ISsee.? A. |. 

19. E«duce7cwt. 3qr. 121b. 8oz. to the fraction of a ton. 

A. T^T. 

30, What part of 4d. 2|qr. is Id. l|qr.? A. -f,,. 

91. A merchant bought ScwJ. 3qr. 181b. 0?dr. of sugar, and sold 
2qr. 171b. 3j|dr.; what part of the whole did he selll A. J. 



EULB. 

1. Midiiply the given quantity or its equivalent in the next lower 
denomination, by the numerator, and divide the prodvei by the de- 
nominator ; proceeding ujith the remainder, if there be any, as in 
Compound Division, 

3. For dividing by the denominator first would show the value of 
one equal part, and multiplying the quotient by the numerator would 
show the value of all the paris meant ; a process the same in effect 
as that described in the rule. 

Cask XII. Q. Wliatpartof IdollarisTScents?— isSOcents?— i540cent5T— 
is 30 cents ?~is 35 cents T— is 168 eentB ?— is 12^ cents!— is W centB ? What 
is thp rale ? 1. Wbat part of .£1 is 5s.?— ia Ss. 6d,?— is 6a. 8d!?— is 13s. 4d.?— 
is \63.1 

Case XIII. Q. How many cents are there in J of a doUsr?— shilluigs in | 
of £1. Whal ia the rule? 1. Why multiply by the numerator and divide by 
the denominator? 2. How many seconds aie tbera in ^ of a minute t—[iir- 
loogs in f of a mile ?— feel in f of a yatd ? 
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3, How mui^h is J of a day ! 1 day =34 hours; then S4 hoiirsx 
3-^1 = 18. A. 18 houra. 

i. What is the value of J of a shilling ? J.. 9 pence. 

5. Whatisthevalue of|of-en A. 13 shillings. 

6. Whatisthevalueof f of£n A. 13s. 4d. 

7. Suppose a railroad ear goes 10 miles in f of an hour, how many 
minutes is it in going that diataneel A. S4min!ite3. 

8. What is the value of ^ of 5 dollars? A. 20 cents. 

9. How much isitV — ^i ' — ^b"'£H — £\'^- — ^s' 

Answers: Is. Sd.; Ss. 6d.; 3a. 4d.; 5s.; 63. 8d.; 17s. 6c!, 

10. How many Bhillinga and how many cents are equal to ■;% of a 
.lollar! A. 2s. 6d.=41| cents. 

11. How many days are equal ic J of a month 1 — to | of a month 1 
to J of a month \ A. 6d.; 25d.; SS^d. 

13. Howmuchis J^ of 7 miles 4 furlongs t A. Im. 2fur. 

13. How much is J4 of 2 yardsl A. 3qr. 3na. 

14. How much is ^ of 5 bushels? A. 3pk.7qt.lpt. 

15. Suppose a grocer buys | of a hogshead of molasses ; how 
many gallons, quarts, &c. does he buyl A. 39gal. Iqt. Ipt. 

16. What is the value of 4 of a pound avoirdupois 1 

A. IIoj.6;dT. 

17. What is the value of t°s of a day? A. 16h. 36m. SS/j-sec. 

18. Suppose you resided in one place 4T. 3mo. 3d., and in another 
place 4 as long; what period of time did you spend in the latter place? 

A. 7mo. 9d. 

19. What is the value of ^ of 2hhd. 37gal. 2qt. Ipt. 3gi.? 

A 43gal. 3qt. Ipt. l|gi. 
CASE XIV, 



RULE. 
1. Multiply and divide the fraction according to the 
Reduction, ofvihole nxtmhers, but recollect — 

2 Tha a f action is multijiied by multij^yiTtg its n 
iy d tdng t denominator. LVii. 17, 

3 Al that a fraction is divided hy dividing its numerator, 
•nvlt ply n t denominator, lth. 18. 

4 E d -5^s of a pound to the fraction of a farthing. 

1 aOs. X 13d. X 4qr. 960 , 

Thus ^19^0" ■;■; . . . : . .""Toso'^'^-'^^'''"- ^' ^ 



IE XIV, Q. What part of £1 is A of a shilling! What part of a galloi 
f a quart! What \a the rale; f. How is the fraction multiplied o 
d? a, 3 How is TuVs "fa ^ reduced to th? fractien of a farthinK? 4. 
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6. Reduce '/^^ ( =s) of a farthing to the fi'a.ction of a pound. 
960^4qr.-^12d.--30s. 

Thus: jggq =^TT^B' -*■ ^T^IiT 

960 

^ '^"^ ' 1990 X 4qr. X lad.^aOe =Tirnk*=^T*VT. ^. ^.tV. 

960 1 , ■ - , 

Or thna: 1930=3 x 4<ir, x 13d. x 20a."^*TSiir ^. £tv^ 

6. Reduce jjj of a pound to the fraction of a shilling. 

7. R^uce 1^ of a shilling to the fraction of a pound. 

8. Reduce reiav of an eagle to the fraction of a mill. 

9. Reduce ^ of a mill to the fraction of an eagle. 

10. Reduce nrisa of a guinea to the fraction of a farthing, 

11. Reilute I of a farthing to the fraction of a guinea, 
19. Reduce f of a pound to the fraction of a guinea. 

13. Reduce ^ of a guinea to the fraction of a pound. 

14. Reduce T^fT "'^ (lay '" 'fi® fraction of aminule. 

15. Reduce ^-j jf^ of a minute lo the fraction of a day. 

16. Reduce yfy of a bushel to the fraction of a quart. 

17. Reduce |?f of a quart to the fraction of a bushel. 

18. Suppose one man has jJa- of a pound, another -^ of a shilling, 
and another 4 of a penny; wkit fraction of a dollar has each, 

A. •,!,. 

19. Reduce J of a pound to the fraction of a crown at 6s, 8d, each 

ao. What fraction of a pound is jV of I of a hundred weight T 
A. ygjlb, = 3 pounds. 

al. Suppose you owe ? of a guinea, (38s,) and pay ^ of the debt 
what part of a pound do you still owel A. £^o- 

33. If A buys i^ of 5 hogsheads of molasses, and sells B. -^ of it, 
■what fraction of a gallon does B buy t A. -ffg of a gallon. 

S3. Sappuse § of J of a pound is the numerator of a fraction, and 
fg of £2^ the denominator ; what fraction of an eagle will express 
the same value ! A. ^y of an eagle. 

CASE XV. 

To find the integer from having a fractional part given. 

RULE. 
1. Multiply the integer hy the deTwminator, and dinide the product 
by the numerator. Lll. 10. 

e. Find that number -^ of which is 205. A. 888^. 

3. WhatnumberisthatTVofivhichis30,000T A. 55,000. 

4. Suppose a merchant sells exactly llhhd. 49gal. 3qt. Ipt. 3gi. 
of molasses, it being 7^ of all he has on hand ; wliat quantity had he 
at first 1 A. 78hhd. 39gal. Ipt. 

Q. How is -A^(=±)gfafarthing reduced to IherfaolioQorapouna? B,9. 

CasbXV. Q, 40isT of whatnumber? If 13 be J of a certain numbiir, 
what is thai number? What is the rule ? 1, When a man pays 8 dollars for 3 
of a barrel of flour, wliat is a Ijarrel worth al thai rats ? 
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FRACTIONS. 13 

5. Find that sum | of which is £3. 5s. 6Jd. A. £5. 17s. IlJJ. 

6, The postage of a letter for 400 miles is T% of a dollar; how far, 
at that rate, can a letter be carried for one dollar? J. 3,133 J miles. 

7, 503isJofT^ofwhatnumber1 A. 1475tV 

8. It is estimated that nearly 35,000,000 persons die annualiy 
being ^ of the population of the earth; what, according to that esti 
niate,must be the whole population of the globe! A. 800,000,000. 



ADDITION OF FRACTIONS. 



LXIIl- I. Reduce complex and comvtiund fractions to single 
ones, and all lo a common or least common denominator ; over which 
virite the sum of the numerators, lt, 1, S. 

2. This 8Yim may often be reduced either to lower terms, or to a 
whole or mixed number. 

3. Add together £i, £i £^ and £i. A. £'^=£2. 

4. Add together m, ||^, Jfi. and Uh 'I- HH- 

5. To add mixed numbers, — Find the sum of the fractional parts 
Arst, and if tt contain a whole numher, add it to the sum of the othet 
whole numbers. 

6. Or, reduce the mixed nujniers first to improper fractions, then 
add them by the general rule. 

"i. Add tosether Sl.SOSJJ, S9,406H, and $8,906H- 
$ 1 2 3 |5 

S 9 4 6 U 8. The fractions make Sf|=S3T?=®2ii 

$ 8 9 f j carry the S3 to the column of dollars. 

* 1 f 5 1 7 ^ A. 19,517|. 

9. Find the sum of 6^5^, 891§S, and 915JJ. A. 2,483^. 

10. Suppose that one pile of wood contains 136Jf cords, another 
956JI cords, and another 453^J cords ; how many cords are there 
in aU the piles ? A. 1, 545 j J cords. 

11. Add together f, f, y, and J. Reduce them first to their least 
common denominator. A. 34u- 

13. Find the sum of 4S|, 89J and 40 I A. 177iV. 

13. Add together S18J, $5i $"7^%, S3f, and $9j. A. S50tV. 

14. What is the sum of 789* years, 817^ years, 3I6| years, and 
216^ years! A. 2,140b"j. 

15. Find the sura of |, f of |, and | of 5^. Reduce the fractions 
to single ones first. A. 4i|}f. 

LXIII. Q. What is the general rale for adding fractions? 1. What may 
ofteulimesbedonewillilheresuUra. What ia the sum of » -^, JL, and "1 
What is the sum of 8|, 9^, and 10 JT What is the rule for the last eiample I 5, 6 
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X6. What is thfi sum o 
and J of 55 barrels ? 

17. Add together -„-' ■^' and — ■ Reduce them first to single 

fractions, then proceed as before. A. ISsf. 

18. Add together the complex fractions that may be formed by 
dividingSbyl, |by4, f by4, and2Jby3. A. SyVV 

19. To add fractions of different denominations. — First find the 
value of each in compound numiers, then add them as in Compound 
Addition. 

SO. Or, first reduce the fractions of different denominations to 
those of the same, then add tiiem by (he genera] rule. 

31. Add togetlier ^ of a pound and f of a shilling. ^j=3s. 4d. — 
Ss.=8d. Then3s. 4d. + 8d. = 43. X 4s. 

33. Add together i'? and ^ of a shilling. A. 83. lOit. l?qr. 

Q3. Find tlie sum oi-^aia. ton, ^ oia, hundred weight, and J of » 
pound. A. llcwt. 2qr. 131b. 3oz. 6^dr, 

24. Fip.d the sum off ofa league, IT of a yard, and J of afoot. 
A. Im. 6fur. 16rd. 2ft. lin. l-Jjb.c. 

35. Add together § of an ounce and f of an ounce. A. 14iV*ti^. 

36. A man labored 10| hours in one day, 9-fV hours in another, 
and 114 hours in another; how many hours did he Jalior in all? 

A. 31h. 35m. ISj^sec. 



SUBTRACTION OF FRACTIONS. 

GENERAL RULE. 

LXIV. 1. Reduce complex and compound fractions to single 
ones, and all to a common or least common denominator, over which 
write the difference of the numerators. Lv. 1, 2. 

S. From A- of a dollar take y'j- of a dollar, A. SA=b- 

3. From If J5 take fJIs. ^- llss- 

4. From iff i '•^^^ sUh ^- tjal- 

5. From I take ^. Reduce them first to their least common de- 



6. From f take ^. A. IJ. 

7. From J take ^. A. J|. 

8. AboughtTjof a load of hay,and B. f of aload; howmuchdid 
one buy more than the other ? A. A. ^\ the most. 
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SUBTRACTION OF FRACTIONS. 135 

9- From | of 5J take i- A. #J=3J^;. 

10. From 4| take 4 of 3. A. aj-. 

1 1. A hating bought a quantity of sugar, sold | of it to B, who 
<old ^ of what he bought to C ; what part had B left* A. ,'j. 

T 8 3 

13. From -5- take |- From -^ take -^- A. 19[4; yV 

13. To subtract a mised number from a whole number. — Write 
the difference between the numerator and denominator over the de- 
namtnator, and carry 1 to the whole nutnier. 

14. For, since the denominator expresses all the parts of I unit, 
the process is the same in pinciple, as borrowing and carrying in 
simple numbers. 

15. From $815 Say, 5 from: 16 = 11, that is, fj- and 
Take » ^^A "^^^ ^- F'"' T^s from |J ( = 1 unit 

A. ^ 7 7 3 'i borrowed from 815) leaves jj and 1 lo 
— =^ carry as before. 

16. From £5,075 take £3,536^f. A. £2,538^5^. 

17. From 187 years take 259^ years. A. 237f4 years. 

18. From 1 league take ff of a league. A. Jf league. 

19. How much less than unity is ?Sffs ^ J- nnn- 
SO. From 1 take the sum of 3 and 4- A. ^. 
21. From 1 take the sum of f and y^- A. iV- 
S2. What fraction added to the sum of | and ^j will make a unit? 

A- H' 
23. Suppose a pole standmg so that ^ of it is in the mud, j in the 
water,and the rest above water; what part is above water ? A. J-J. 
34- From 1 take the smn of ^ and |. A. f^. 

25. A gentleman spent ^ of his life at school, J in Fngland, ^ in 
America, and the rest in France. What part of his life did he spend 
in the latl«r country ? A. ^%, 

26. To subtract one mixed number from another. — Jfaving re- 
duced the fractions to a common denominator, subtract as at first, 
but if the lovier nmnerator exceed the upper one, subtract it from the 
common denominator and add the difference to the npper numerator, 
carrying one as before. 

27. From £ 9 6 fj Say, 5 from 11=6, that is, -Jff, or s^a 
Take £1 8^ fromH=T^=|. 

£_7_8_^b;=78|. Answer. 

38. From eOSfVs take 504^=j. A. 104^°,= 104^V 

39. A merchant owing t405s) pa-id $993| ; how many dollars re 
a.ain unpaid ? A. 112}. 

Q, How is a mixed number subtracted from a whoU number 7 13. Why is 
the nnmeralot lobe subtracted from the denominaWir! 14. From 4 gallone take 
3A gallons. From £1 take i:^. How much does unity exceed jl,1 
How is one mined number subtracted from another! 26. A man having 4| 
yards of bioadeloth, sold 2^ jafds ; how many yards had he lettt From 4| 
take If, 
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30. From £15 0? 
Take £ 7 5 4 
Aqs. £ 7 4 4 



a the 6. 



. From 1505-Vt- take lOTyVV- -*■ 'ISfsf 

;. Prom 4§ take 3j. Reduce the fractional parts to the least 
non denominator first, A. -j4. 

33. From the Bum of»45Hnd $63^ take S49fV- A.. 859 jlr. 

34. A merchant purchased 91j hatrela of flour of one man, and 
ISy'd barrels of another ; how much will he have left after he das 
sold 30| barrels' A. 3 j barrels, 

35. To subtract fractions of different integers, — First find tkeij 
separate values, then subtract as in compmind numbers. 

36. From i of a day take f of an hour. A. 18h. 37i«. 

37. From £S take i of a shilling. A. 83.4d.ifqr. 

38. When a man has traveled 4 of the distance from New York to 
Philadelphia, it being 90 miles, how far has he still to travel ' 

A. 38m. 4fur. 33rd. 4yd. 3ft. lin. S^b.o 



MULTIPLICATION OF FRACTIONS. 

LXV. 1. To multiply a fraction by a whole number. — Multiply 
the numerator, or rather divide the denominator when it can ie dong 
without a remainder, lvii, 17. 

9. If you pay J of a dollar for a yard of ribbon, what will 3 yards 
cost?— 4 yards cost!— 8 yards cost? A. SJ; S^; 81. 

3. Multiply jIj by 10 ;— by 4 ;— by 8. A. jV ; !?b ; tw- 

4. Multiply yj, by 3 ;— by S ;— by 7. A- tW, tW: Ttf 

5. All fractional answers should be expressed in their lowest terms. 

6. Multiply ^ by 4 ;— by 13 ;— by U. A. ^\ ; yVi ; iVi- 

7. Multiply § by 8 ;-4)y 6 ;— by 4. A. 3; 2i: If 

8. If one horse consume ^', of a ton of hay in a month, how much 
will 7 horses consume in the same timel A. 1 J ton. 

9. To multiply a whole number by a fraction. — Multiply by the 
memeratOT and divide by the denominator, or divide first when it can 
he done without a remainder. 

10. This rule proceeds on the same general principle as that for 
whole numbers, viz, 

11. That as many times as the multiplier is made smaller, so Tnany 
times the product is made smaller. 

Q. How are fraodons gf differenl integars subtractedr 35. From I of aday 
take ? of a minuW. Fnan 4 doUars lake jf of a doUar. From 1 of | of Icwt 

LXV. Q. How is a fraction multiplied by a whole number? 1. Multiply 
3 by 5 ; — ,t iiy 5 ;— Jj liy 320. How is a whole namber multiplied by s 
Sclion' 9." On whatpnociiileisthatulebisedTll. 
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13. When the multiplier is l,for instance, the product is the same 
as the multiplicand. 

13. But in multiplying by J, for example, the multiplier is 8 limea 
leas tlian unity ; consequently the prodnct must be S times less than 
the multiplicand. 

14. In multiplying by |, the multiplier is 3 times greater than J , 
consequently the product must be made 3 times greater than that of J 

15. Multiply 64 hy 1 ; — by 1 ; — by i ; — by J ; — by -jV ; — by jj ;-— 
by ?T ;— ail* by A -.—by jV ;— by /j ;— by J| ;— by U *.— bj bJ- 

16. Answers. 64; 32; 16; 8; 4; 2; 1; 3; 4; 8: 16 ;33; 64. 

17. If a laborer receive 30 dollais a month, and saves -fi, of it, how 
many dollars does he save? A. t6. 

18. Multiply 43 by | ;— by § ;— by |. A. 16^ ; 34| ; 28f. 

19. Multiply 101 by s'j;— 319 by 4. A. 6jV; 14l|. 

30. Since either lactor in multiplication may be made Uie multiplier 
u ithont affecting the result, therefore, 

31. If more convenient, mitltiply ike fraction hy the whole number 
instead of the mhole number by the fraction. 

32. How much is .,% of 6 1 — 6timesT%1 A. SJeach. 

33. Howmuohisf^^of 180,or leotiraesfSil A. lOOj. 

34. To multiply one fraction by another. — MuUiphj the numeratoi-s 
together for a neu) mimerator, and the deuominalo-rs together for a 
neiB denominator, lxii. case t. I. 

35. Multiply ^fj by JJf A. tW4- 

36. Multiply ^^Jf by frj. A. i}i'i^. 

37. How much is § of 4001 X 340. 

28. How much is 5 of 2081 A. 166|. 

29. How much is J of 51 ? A. 45- 

30. Multiply f, I, f and 4 together. A. J. lxu. — case t. 15. 

31. A merchant had J of a yard of cloth in one remnant, and in 
another only § as much ; v, hat part of a yard was there in the sm^er 
piece? A. jofayard. 

33. To multiply a mixed number by a whole number, Mid vice 
versa. — Multiply the whole number first by the fraction of the mixed 
number, then by the whole number connected with the fraction, and 
idd the two iprodicts together 
8 

9 f 33. Multiply 8 by 9|, or 9^ by 8. First find § 

5 J of8 = 5J, &c. Or,S| = =j'x8=a|l=773,Answer: 
7 3 that is, reduce first to an improper fraction, then 

Ans. tTJ multiply as before. 

Q. Why shoild aiiy product be less than tha multiplicand 1 13. Why ie the 
(irodoct of 3 greater thai S? U. Wliat ia the prodaot of 12 multiplied bj J I— 
liyfi— i-yl' Why is -,£ ftf 6 the snme as a tmies .fV 30. 31. How is one 
fraction multiplied by another ? 24. MuUlply | hy ^ ;— J by a ;~1 of £ hy J ;^ 
by5'-;— by|.. Hoiv mucli is iiniraes 8? What is the rule? 3a 
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34. Multiply 92 yards by 37J. A- 3,535;- yards. 

35 Multiply ajcwt, by 5- A. 43Jcwt. 

36. Suppose 45 hogsheads of molasses contain each 37| gallons. 
Sow many gallons do ail the hogsheads contain 3 A. l,68ljga). 

37. Reduce 341 rods to yards. A. 1,335^ yards. 

38. Reduce 65 barrels to gallons. A. 2,047^ gallons. 

39. Reduce 40 sq. rods to sq. feet. A. 10,890 sq. feet. 

40. Reduce 34yL miles to furlongs. A. 273^^ furlongs. 

41. Reduce 45f minutes to seconds. A. a,735f seconds, 
43. In some cases it is more eonyenient to multiply the /raction 

Arsl by the whole manier as above. (1.) 

43. Multiply 4 8 3 2 | 

^9 Thus: jx9^V=5|; catrytheS. 

Answer, 3 6 7 4 9 3 j 

44. Multiply 2,517,937|i| by 98. A. 246,757,883|;, 

45. Multiply 8,300,675,'aV by 22. A. 183,6I4,830f J. 

46. When boUi terms are mixed nnmbers, — Reduce them to im- 
proper fractums, then multiply as above. (94.) 

47. How raajiy yards are there in 5} rods 1 A. 31| yards. 

48. How many square yards are there in a carpet which is 5j 
yards square? A. 30J sq. yards. 

49. How many square rods in a piece of land which has four sides, 
each 35| rods long! A. 643|J. 

50. How many square feet are there in a room 16|^ feet square t 

A. 273J sq, feet. 

51. How many solid feet are there in a block, the length, breadth 
and depth of which are each 3f feet J A. 49^ solid feet. 

63, To multiply complex fractions. — Reduce them hrst to single 
terms, then proceed as above directed. (34,) 

53. Multiply Y ^y 100- -A- ^^i- 

8 

54. Multiply "T by 200. A. 3,400- 

55. Multiply 5 of -^ by 3. A. |J. 

56. Suppose A, who owns | of a ship, divides his interest into 10 
equd parts ; what fraction of the whole ship will express f of each 
of these equal parts t A. iV- 

Q. Whatisriiecostof4f jardsofbroadclothatflOayanj! How can ihia 
process be varied? 42. Mulliply in ibis manner 2? by 5. Huvr are complci 
fractions mulliplii d t 52. 
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DIVISION OF FRACTIONS 

IjXVL 1. Division of Fractions, like that of whole numbers, 
pruceeds on the same general principle, viz. 

2. Thai as many times as the divisor is made smalls, so many 
times the quotient is made greater, and the reverse. 

3. When the divisor is unity, the quotient is of course the same as 
the dividend. 

i. But when the divisor is any number of times iess than unity, 
the quotient is that number of times greater than the diyidenil. 

5. For instance, there are four times as many quarters of an apple 
in a basket as there aie whole apples. 

6. When the divisor and dividend are alike, the quotient is of 

7. But when the divisor is any number of times greater than the 
dividend, the quotient is that number of times less than unity. 

6. For though tiie dividend cannot, strictly speaking, be said to 
contain the divisor, it may nevertheless be divided into any assign- 
able number of equal parts, as, — 

9. For example, I cannot contain either 3, 3, or 4, but it may be 
divided Into either 3, 3, or 4 equal parts, as |, |, J. 

10. To divide a fraction by a whole nunSier. — Divide the nume- 
rator ormidti'ply the denominator, lvh. 17, 18. 

11. Reeollect to reduce, in all instances, complex and compound 
fractions to single ones, and mixed numbers to improper fractions, 
unless otherwise directed. 

13. When 3 bushels of oata cost | of a dollar, how many eighths 
will buy one bushel? A 

13. Divide|by5;— by7;— byll. A. \; ^3 

14. Divide -^^ by 27, and J|| by 45. A. tUt 

15. Divide I of 5i by 3 ;— by 33. A. li : A- 

1 43 

16. Divide -j by 6, and -t by 10. A. 5V 

17. A man having a tierce of molasses containing 4aJ gallons, 
sold I of it to a grocer, who retailed it out in equal portions to 20 
ditTerent persons. What part of the hogshead did each of the 20 
persons buy 1 A. -i^^hhA. 

18. To divide a whole number by a fraction. — Mvltiply by the 
fraction inverted, that is, multiply Jy the denominator and divide the 
resu lt by the numerator. ___^ _^ 

LXVI. Q. On what principle is Division of" Fraclioiui based? 2. Why 
ahould the quotient ever be greater than ihe dividend? 3, 4. Give an eiample. 5 
When is tke quotient leas than unity, and why? S, 7. Bal can the ireatei 
contain the less? 8. Give an eiample. 9. How is a riaction divide? by 
whole number? 10- What preparadon is often necessary? 11. Divid -4 bj 
S; — by4; — by3; — by 10, Divide J of J^ by 5 ; — byl5. HowiBBKholf 3(t« 
duelled by a fradicn? 18 
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19. For instlnee, when we divide by J the divisor is 8 times less 
than unity ; consequently, the ijuotient must be 8 times greater than 
tie dividend. (4.) 

20. But when we divide by J, the divisor is 3 times greater than |; 
consequently, the quotient must be made 3 times smaller. (1, 3.) 

31. At 3 of a dollar a yard, how many yards of calico may be 
bought for 81 1— for 85 1— for 817 1— for 8400 1 

A. 6yd.; 26yd.; 85yd.; 3,O0Oyd. 

22. Divide 563,015 yards into pieces containini; only ^s of a yard 
each. A. 2,413,931= pieces. 

23. Divide 908,070 by i;^. A. 930,49 U?. 
34. Divide 8,450 by i of 3 J. A. 13,071?-. 

2i 
25. Divide 8,307 by p- A. 13,460i. 

36. How many times does 83 exceed J! A. 113^ times. 

37. Divide 100 by 2;— by 1 ;— by ^ ;— by J ;— by J ;— by -,V ;— 
by ^. A. 60; 100; 200; 400; 800; 1600; 3300. 

28. Reduce 331 yards to rods. (Sj=y .) A. 40W rods. 

29. Reduce 13,945 degrees to statute miles. A. 200/=^^. 

30. Reduce 09,563 sq. yards to rods. If we divide the remainder 
by the denominator, (which is the multiplier of the dividend,) the 
quotient will be of the same denomination with the dividend. 

A. 2,399 sq. rd. 18J sq. yd. 

31. Reduce 1,229 sq. yards to sq. rods. A. 40 sq. rd. 19 sq. yd. 

32. Reduce 30,053 gallons to barrels. A. 954 bi. 1 gal. 

33. Howmanyyears,of365| days each, are there in 38,507 days! 

A. 78 T. 77^d. 

34. If one bushel of apples will make -^j of a barrel of cider, how 
many bushels will be required to make 350 barrels? A. 1,416|. 

35. To divide one fraction by another. — Invert the divisor, then 
multiple/ the apper terms together for a new numerator, and the lower 
terms together for a new denominator. 

36. The reason for this rule is the same, in reality, as that for the 
preceding one. 

,. , I' nr, multiplying the numerator of the dividend by the denomi- 
nator of the divisor multiplies the dividend by that number, (lvi. 3,3.) 

38. And multiplying the denominator of the dividend by the nume- 
rator of the divisor divides the dividend by that number, (lvii. 3, 3.) 

39. When a yard of ribbon costs i% of a dollar, how many yards 
will i of a dollar purchase ! 

40. The divisor ■;% inverted='5'iJf=7j=4yV A. irsy^- 

41. Divide I by .f, ;— j by j. A. 2-^,; g. 

Q, llluBtrale the rule by the divisors 1 and %■ 19, 20. Divide 40 by | ;— bj' 4. 

When wood is 8 dollsR b ci>rd,ii,hat is| of a coid worth ? How is one fmctuii. 
divided by another? 35. Whal is the proof that this ruie is the same in prin- 
eiploBsthe last? 37,38, Divide Iby^Syr-^by =. Hnv. may this process 
bt abbreviated? 50. 
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■la. Divide I by f ;— ? by ?. A. \l ; J-V. 

43. Divide b\ yards into pieces containing each ^ of a yard. 

A. 13f pieces. 

44. If a barrel of molassea leak out f of a galinn a week, how 
many weeks, at that rate, must elapse before the whole ivill have 
leaked out ? A. M\ weeks. 

45. Divide 30j hj 5i and 272jby lej- ^- ^\\ 16s- 

46. How many bottles, each holding 2^ pints, may be filled with 
5033 pints! A. 339i|. 

47. How many measures, each holding 2' pints of grain, may be 
filled with 5 bushels 3 peeks and If pints of grain. A- 136j-?, 

48. How many paces, each equal to ^ of 1-}^ feet, are there in I 
milel 1,489-i^ paces. 

.^ , 13 6 ^ 12 X 7 84 3 

49. Dmde^ by y Thus: -35->.-6 = gio^y ' thatis,the 

Jf is multiplied by 7 and divided by 6, for multiplying the denomina- 
tor divides the fraction (lvu. 3) ; but a fraction may be multiplied by 
7 by dividing its denominator (lvii. 3), and divided by 4 by dividing 

13 * 6 2 
its numerator (lvi. 3) ; thus: -57- _^-=-=-g-, as before. A. f. 

50. Hence, to abbreviate the process of dividing one fraction by 
another — Divide the manerator of the dividend by'tJw numerator 0; 
the divisor, and the denominator by the denominator, if it can be done 
without a remainder , otheriBise the quotient will be a complex fraction 

^ , 120 , 120 _, 130 -!- 130 _ 1 . , 

51. Div.de -g^gy- by 9^. Tliua : -6307- -901 "T ^- ^■ 

53. Divide 5^ by i;;-|JJ by TT- -i- f: ii- 
63 At 1% of a dollar a yard, how many yards of cloth may he 

15 -i- 3 5 
leught foi yJ of a dollar? -r^ -^'iK~'i'~^' ^'^ ^^ ^''' ^^' ''"'^■ 

Vb"x "^' ^t'''^'' ^y cancelling equal terms becomes ~n', that is, 
15-^3=5, as before. A. 5 yards, 

54. Hence, when fractions have a common denominator, the pro- 
eess may be stiU more abbreviated, thus : — Reject Ike common de- 
nominator, then divide as in whole numbers. 

55. How many times greater is } than 5 ^ A. 4 times. 
5G. How many times is ^ contained in Jff! A- 9 times. 
57. Divide Jfr by ■^"j-, and Jyf by j^. A. 5 ; S^^j. 
68. If a man perform 3', of his journey in half a day, how many 

half days will he be in performing ^S of the journey T A. 13. 

59. In the same manner we might divide all fractions,;/ we rerfuce 



_ _.. Can all fraelions be dlvWr,! 

? S9. Hnw then infs Ibis proi^pss difTor from the general 
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them Jo'st to a common denominator; for example, J by |. Thus; 

60. This process, however, involves no new principle, for it is in 
leality the same ae that of the genera! rule. For, by inverting the 
divisor, the same terms are multiplied together in both cases. 

01. Thus, taking the last example, -j-j. "^"""So"' 

62. When the divisor is a whole number, and the dividend consists 
of a large integer and a fraction — Divide each sepaTatety, and if the 
whole number leave a remainder, multiply it by the denominator oj 
the fraction, and add the product to Che maneratiyr, for a new nume- 
rator, which divide as before. 

63. For every unit of (he whole number is equal to aa many parts 
of the fraction as are indicated by the denominator. 

3 ) 4 6 6 2 4 8 64. Divide 468,348 by 3, 4, 2, 5, and 6. 

4)156082^ These operations involve all the variations 

that can possibly take place in dividing a 
fraction by an integer. 

The Ist rem. is |: 2nd, 2|=f-^4=|: 
, f-^2=J: 4th, 1-^5=^: 5th, 2^,= 

66. Divide 47,325,737 by 6, 5, 4, 3, and 9. A. 65,730!tJ. 

66. Divide 76,543,210 by 8, 7, 5, 4, and 3. A. 22,780ffJ. 

67. Divide 37,754,376 by 5, 4, 7, 6, and 5. A. 8,989-^. 

68. Divide 76,864,207 by 8, 7, 5, 5, and 4. A. 13,725KJ- 
60. Divide 42,680,960 by 13, 3, 6, 2, and 7. A. 31,171j. 

70. Divide98,765,433by9,8,7,6,5,4,3,and3. A-S'TSi'-^. 

71. Find by the preceding rules what number multiplied by | will 
make 15^. A. 21. 

73. What part of 108 is /g of an unit? A. y^. 

73. What number is that which, if multiplied by f of 4 of ISj. 
will produce only I of an unit! A. ■^^. 



MISCELLANEOUS EXAMPLES. 

LXVII. 1 . A gentleman has two sons ; the age of the elder added 
lo his, make 136 years, andlheageof the younger son is equal to the 
difference between the age of the father and the eider son. Now if 
the father be 80 years of age, how old is each of his sons^ 

A. 34 years, and 46 years. 

2. What number is that, Jrom which, if a twelfth part of 1,738 be 

Q. How may a miied number lie divided without any rcdiiclion, hy a whole 
nmiilior? 63. Why is the remainder, if there be any, multiplied by the denomi- 
onloioflhefraMinnalfnil! 03 
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dedncted, and the remainder increased by the ninety-Jifth part of 
83175, the sum will be 1 J85 ? A. 464, 

3. What number divided by 1185 will give 497 for the quotient, 
and leave just a fifth part of the divisor remaining % A. 599,182. 

4. A merchant, having bought at one time 35bl. 27gal. 3qt. Ipt. 
2gi. of molasses, and at another 5 times as much, sold J of the 
whole ; how much has he on hand, unsold 1 

A. 116bl. 14gal. Iqt. 3gi. 

5. "At the Clinton works in Scotland, a sheet of paper has been 
recently [1839] produced, which, though but 50 inches wide, mea- 
jures a mile and a half in length." How many square feet does this 
mammoth sheet contain 1 How many sroalLer sheets 1} feet long 
ind 1 foot wide will it make 1 How many quires will these sheets 
Hake t What will be their value at $4J per ream 1 

A. 33,000 sq. ft.; 36,400 sheets; 1,100 quires; 8347|. 

6. How many acres of land are there in a piece 80 rods long and 
36 rods wide! A. 18A. — In a piece 80j rods long and 36? rods 
wide' A. ISA. 2R. 17|J-rd. 

7. If a idient of silver be worth £357. lis. lOjd. sterling, what is 
the value of a shekel, of which 300 make a talent ; and what is the 
weight of a. talenl, a, shekel weighing 9dwt. 3gr. 

A. £l. 3s. lOj'j^.; 13607. 17dwt. ISgr. 

8. If London was built 1108 years before Christ's nativity, how 
many hours is it since, to Christmas, 1835, allowili}!; 365f days to the 
year? A. 25,798,338 hours. 

9. A father gave f of his property to his daughter, 4 to his son, 
and the rest, being El,300, to his nephew ; what was the value of 
the father's estate ? A. 18,400. 

10. "The tail of the cornel of 1811 was no less than one hundred 
and thirty-two millions of miles in length. Now, allowing the earth 
tobe35,000Duleslnc!rcumference, and the t!ul of the comet a band- 
age, how many times would it enwrap the earth *" A. 6,380 times. 

11. A general distributed f 307. 17s. among 4 captains, 5 lieuten- 
ants, and 60 common soldiers ; to every lieutenant he gave twice 
as much as to a common soldier, and to every captain three times as 
much as to a lieutenant; what did each reccivel 

A. Soldier .£3. 5js.; lieut. £6. lis.; capt- £19. 13s. 
19. What number is that from which if you subtract jt of |- of a 
unit, and to the remainder add § of J of a unit, the sum will be 9 ? 

A. s?S34. 

13. Suppose a quotient to he 3j times -,^, and a dividend 5| time 
yj, what will he the divisor? A. 6|j-j. 

14. A merchant invested S8,300 in a certain bank, being just ,-f j 
ofitseapital; what was the capital of the banki A. $190,900. 

15. A merchant gave f l,956j fur ^ of a sloop, and j of the value 
of the sloop for its entire cargo ; what was the estimated value of 
both sloop aJid cargo' A. 34,794.03^. 
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16. Suppose a man's fu.mily expenses are 8730/; annually, being 
only I of his profits in trade ; how mucli then can he save evetj 
yearl A- 81,2ngV- 

17. Suppose a carriage wheel to he 15^ inches in ciroumference, 
how many times would it turn round in goiog 367^ miles 1 

A. 1,530,534?! times. 

18. Divide 13 sq. rd. 30 sq. yd. 6 sq. ft. by 7, and multiply 1 nq, 
rd. 25f J sq. yd. 133? sq. in. by 7. 

I!}. Suppose a pile of wood to he 200J feet long, 6| feet high, and 
4-J feet wide ; how many solid feet does the pile contain, and how 
many cords? A- 6,I04f s. ft.; 46C. 50§ s. ft, 

20. How many cubic feet in a box 9j inches long, 8J feel high, 
and 5 feet wide ? A. 411Ja. ft. 

31. Suppose a room to he 10 feet between floors and I8J feet 
square, what «t1I be the expense of plastering it at 8 cents per square 
yard! Tliere are 4 sides each 10 ft, by 18|, and the surface over 
head is Ifij by 18J. A. 89.44};. 

33. A we^thy merchant, on retiring from business, inyesi«t y^ of 
all his property in banks, % in private loans, '^ in real estate, and the 
rest, which was 83,000, he reserved for repairs on his estate ; how 
much must be have acGumulated? A. 8316,000. 

33. -Suppose a man buys J of a ship, which is valued at 863,000, 
and divides it equally among his sons, giving to each -f^ ai his part ; 
how many sons has he, and how many dollars does each receive 1 
A. 7 sons: 80,750 each. 

24. Divide fj of a roll of broadcloth, which contains 33 yards, 
into equal pieces, each to contain -^ of the whole roll. 

A. 5^ pieces. 

25. Suppose two boys, having bought a kite together, one paying 
I of a dollar and the other T of a dollar, sell it for | of a dollar more 
than they paid for it ; what did they pay for the kite % A. %\\. 

What did they get for the kitel A. f 1 j. 

What is each one's part of the kite? A. %\ J. 

WTiat is each one's share of the profit* A. %Vk\ S?f. 

What is each one's share of what it sold for? A. SJ4; ^Ul- 

26. If j(faship valuedal*20,000he worth? of her cargo, what 
is the value of both ship and cargo 1 A. S41,777ff. 

37. A person left % of his property to A, -pf to B, 5 to C, jV to D, 
,Vto E, ^to F, and the rest, which was «800,to his executor; 
what vras the value of the whole property, and of each person's ahate 1 

A. A's 84,000; B's S3,000; C's 81,250; D'sSSOO; E's 8350; 
F'e SSOO 
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DECIMAL FRACTIONS. 

1.XVJIL 1. A Decimal Fraction' differs from a, vulgar fracuun 
only in respect to ila denominator, being uniformly eitker 10 or 100 
or 1000, &c., and therefore it need not be, and seldom is, expressed. 

3. The numerator then is written alone with a point before ii, in 
distinguish it from whole numbers; this point is theace caileil n 
Beparatrix, and sometimes the decimal peint. 

3. Thus .3 is ^i ; .34 is f^ ; .345 is -1^,,^^; .3430 is f^%%\. 

4. Unity then in decimals is first divided into 10 equal p^ri.s, 
which are therefore called tenths. 

5. The 7EHTH is divided into 10 ether equal parts, making lOir 
equal parts of unity, which are thence called HUWDasDTUS. 

0. The HUNDREDTH is divided into 10 other equal parts, making 
1000 equal parts of unity, which are thence called t 
and so on, as in the following 

lO-lenths nkelu 

lO-hundredlhs ------ jk I ten h 

10-tliousandths ------ nllh ndred h 

10-len -thousandths - - - - n ike 1 thousand h 

10-hund red-thousandths - - - mtke 1 ten thousand h 
10-milUonths --.... mak 1 hundredth u 

7. Since one decimal figure has or detiom na o 1 
cipher, as .5=^^; two decimal figures, 1 with two ciphers, a-'^ 
iVj 1 three decimal f^ies, 1 with three ciphers, as .125 — -,'j^,ii, 



8. A Decisial Fractiom is that fraction whose denomin^itor is 
always understood to be a unit, or 1, with as many ciphers ^.-.niiyxei. 
as the given decimal has places of figures. 

9. Thus, .8 is -^i -OSisylhr; .35is^5*j; .0125 is -^f^^. 

10. When the nnmetatot has not so many decimal places as tlit 
denominator has ciphecs, we must prefix ciphers enough lotlmri'i- 
Hierator to make as many. 

11. Thus Tihi is writlen .05 ; r7f"(nF=-'>045 ; j^Un -OOOIi. 

12. Since .5=A. ■05=Th> -OOS^yss^' *en .05 is 10 times less 
in value than .5, and .005 is 10 times less than .05 : 

LXVni. Q. How does a dGCimn) fraction differ bom a vulsor one? I 
How 18 the numorator written! 2. What does ,3, .34, MS, .3456, wiili il^i 

Soiiit befors each number, mcsn? 3. How is unity divided and aub.dij^id';i) iti 
scimda? 4, 5, 6. Repeat the taljle of these divisions. What is lbs iW.' 
nominalor of one. two, or three det:imiJ figures? 7. What then is a Deciiii i! 
FraplioniS. What is Ihe denonmialor for .8 ! See 9. Whal is the ii™..!i,i. 
nalor for .08!— for .35?— for .0125? 9. When are ciphers to be prefixed l.i lie 
numeralot; 10, How do you write decimally ^g^, or .^y^, or ,-^,^^1 
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13. For 10 times ^^sB is Tn"i=TJT.7 and 10 times TjB=i%fl=Tir 

14. Hence, a cipher placed on the left of any decimal decreases iu 
value in a tenfold proportion, by removing it farther from tha separa- 
trix or decimal point- 
lb. But a cipiier on the right of a decimal merely changes ite name 

without altering its yalue. 

IC. For .5 is -fi;^^; so .50 is ■i%=^, and .500 is 1^?^=^ hut 
the first is road 5-tenths, the second, 50-hun<lredtha, the third, 500- 
Ihousandths. 

icrease from the right to the left like wlwla 
e their decrease from light to left is in the 



17. Decimals then it 
manbers, and of cO'iri 
same proportion. 

18. Hence every rer, 
the right decreases its 

19. Thus 555.555 is 

20. Our system of n 
is carried out by meant 
beiow units as above o 
billio[is and billionthB, 



oval of any figure one place further toviards 
jolve in a tenfold proportion. 
really 500, 50, 5, ^, ,'«■< nrVir- 
rtation, then, which begins in whtJe numbers, 
of decimals, so as to embrace as many places 
beyond them, even millions and millionths, 
IS in the following 



5565555555.555555555 
Ascending. -tS ^l^Descending. 

21. The first decimal figure is 5 lentlis ; the second is 5 hun- 
dredths, or the first two 55 hundredths; the third is 5 thousaJidtha, 
OT the first three 555 thousandths ; the fourth is 5 ten-thousandths, 
or tlie first four 5555 ten thousandths, &e. 

KULE FOa NUMERATING AND READING DECIMALS. 

S3. Begin on the left and say, tenths, hundredths, thousandths, 
tert-thousandths, dfc, as in the table. 



Q. Wtat is Ihe difference inTaJiie tet" 
12.) What is ihB effect of the cipher? 14 
leftofadBciinBl?15. How is a decimnl fig 

Why! 17, What is tho value of each figui -. ^, 

lero of notation. 20. Repeat the dcciiDBl pstt of the table beEmning with 
"ten^" and ending witli " bilUonttis." Suppose eacli decimalplaee to bs 

filled witli the Scute 5, wliat » - - - 

tbitd T— fourth ' fiK. 21. Wli 



A'hnt a the uae of a cipher on Che 
sffected by changing il8 place? 18 
-.? 19. Describe oc 
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23. Then begin on the left and read, giving each Jigure the value 
assigned it m numerating. 

34. Or mimerate and read the entire decimal, as if it were a whole 
ttamber, giving the name of the last right hand place to the whole. 

35. Write on the alate the decimal figures expressing the followinp 
numbers, to be numerated and read at recitation. 

96. Five tenths. 

27. Seventy-six hundredths. 

38. Nine lentlis and two hundredths. 

29. Three hundred and twenty-one thous. d 1 

30. Five tenths, two hundredths, and six th s. d h 

31. Six tenths, two hundredths, three th d h d ten 
thousandth. 

33. Six thousand nine hundred and fifteen h sa d h 

33. Six tenths, 1 ten thousandth, and four mdl th 

34. NoTK — Supply all vacant places with pi 

35. Three '^nths, ftve thousandths, and Iw milh h 

36. One hundred and one thousandths. 

37. To express 5 hundredths, which has t pi z 
tenths, we prefix 1 cipher [.05] ; to express 5 11 h h h h s 
five vacant places, we prefix 6 ciphers [.000005] d t y 

38. Hence, to express any number of hundredths or thousandths, 
&c. — Prefix as many ciphers as there are vacant places between it 
and the separatrix. 

39. Write on the slate and recite aa before the following numbers. 

40. Seven hundredths. 

41. Forty-five ten-thousandths. 

43. Six hundred thousandths and one millionth. 

43- Fifteen hundred-thousandths and fifteen billionths. 

44. One thousandth, one millionth, sind one billionth. 

45. Nine hundredths, nine thonsandths, and nine hillionths 
48. Three hundred and fuxty-five millionths. 

47. One hundred and twenty-five trillionths. 

48. When a whole number has a decimal annexed, they form a 
mixed decimal fraction, and may be read like decimals, giving the 
name of the last decimal figure to both. 

49. Thus 45.2 is 45/^ or W, that is, 452 tenths. 

50. So 5.63 is 562 hundredths, and 3.005 is 3005 thousandths, 

51. In the examples 5=y^s and .25=yViri if we annex a cipher to 
.5 it becomes .60=^?^, having the s^ne denominator with .35, 
llierefore, — 

Q. What arebo^ methods of rending decimalsT S3, 24. How are G-lenths, 
l-ten-thonsandth and 4-ini1Iianths wrilten in one line! 34. How are S-bnn 
dredths or S-millionths wrilten.anclwhyt 37. What islhegenemlilirection! 38. 
What is a miied dr-cimal? 48, How may the following numbeia be jread, >i» 
45.2, 5.m, ™d 3,0CJ ' [See 43, SO.] 



dzvGoogk' 



53. WTiole or mixed numbers and pure decimals are easily reduoM 
Ui dei. , mals having Ihe same denominators by simply annexing ciphera 

63. Rednce 2.5, 9.1, and 7.05, each lo hundredths. 

A. 2.50; e.lO; 7.05. 

54. Reduce 3^, 17.8, and .313, to thousandths. 

A. 3.50O; 17.800; .313. 

55. Reduce the following numbers to iJeeimaU having the same 
d-nominators. 8.5; SjW; y's; r-'ss. 75(1.3: Ttntrrus; eSlTF- 

66. Answers. 8.50000; 3.31000; .06000; .00800; 766.30000; 
.00009; 981.10000. 

67. In decimals, no single expression, containing any number of 
figures whatever, can fully equal unity. 

58. Thus, .9 is 1-tenlh less than 10-tenths, which make one unit ; 
BO .999999 is .000001, or 1 miliionth less than 1. 

69. It is observable also, that of two decimal expressions, the 
greater one, (no matter of how many figures either consists) has the 
greater number of tenths, or if the tenths be equal, a greater number 
of hundredths, and so on. 

60. Thus .4 is greater than .399999, or .3 with any number of 93 
lliat can possibly he annexed. 

61. For .4 is (by 53> =.4000000, or equal to .4 with any number 
of ciphers annexed ; now, .400000 is obviously greater than .399999. 



63. For, as 10 dimes make one dollar; 10 cents I dime ; and 10 
mills one cent; dimes are lOths of dollars; cents, lOths of dimes <ii 
lOOths of dollars, and mills lOths of cents, or l,000ths of dollars. 

64. Thus B3, 2 dimes, 4 cents and 5 mills are written decimally 
83.245, that is, 63r|,Vii- 



REDUCTION OF DECIMALS. 

LXIX. I. Reduction ofDecimalsisthechangingoftheitformi, 
without altering their value. 

CASE 1, 
To reduce a decimal fraction to a vulgar one. 

KULE, 
I. Write uTider the given decimal its proper dinwmiriator, arid it 

Q. How may whole numbeia, or decimals of differenl denominators, 1» ro. 
duced lo a common denominatDi- 1 62. Reduce 3.5, S, and 7.05, each lo nan- 
dredtha. 53. Is then any decimal expreBsion fully equal to unity? What is 
the dilTerence in value between unity and .0? Unity and ,909999; ^Vllich is 
Ihe greater dcoim^d, A or ,39n9!WT 60. How do you ascert^n it? fiV. Whal 
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REDUCTION OF DECIMALS. li'J 

becomes a vulgar fraction, which maij generally be reduced to lower 

2. Redace .5 to a vulgar fraction, .bis-^n^^- A, ^. 

3. Reduce -75 and .135 to vulgar fractions. j1. ^i s- 

4. Reduce .875 and .15 to common fractions. J. i ; -^ 

5. Reduce .05 and .1875 to common fractions. A. ^V ; -^ 

6. Reduce .005 and -0005 to vulgar fractions. -i- ajir; tsttiT' 

7. Reduce ,00135 and 6.35 to vulgar fractions. A. -f^; 8j. 

8. Reduce 6. 015 and 5.50 to vulgar fractions. A. 65^,, ; 5^. 

To reduce a vulgar fraction to a decimal. 

, I . Aiaicx a cipher to the numerator artd divide hy the denominator 
1/ there be a remainder, amiex another cipher and divide as be/ore, 
and so on to any extent required. 

a. The quotient will contain as many decimal places as there are 
ciphers annexed; but if there be not as many places, supply the defect 
by prefixing ciphers to the quotient. 

3. For, annexing one cipher to the numerator multiplies it by 10, 

.... , 2 X 10=20 tenths.) 

which brmgs it mto tenths, (as -g -r 

4. Then as many times as the denominator is contained in the nume- 

30 tenths 

.utor, so many lOtns are contained in the fraction, (as -?" =■».) 



in the fraction, and so on, (JxlOO^iJ- huniJiedih3=.35.) 

6. When there are no tenths, hundredths, &c., the vacant places 
in the quotient must be filled \yith ciphers, to keep the significant 
figures of the quotient in their proper places. 

7. Reduce -J, if, 5, ^j, and j',,, to decimal fractions. 

2)1.0 4)3-00 8 )7.000 2 5 )1.00 300)1.000 
A. .5 A. .7 5 A . .6 7 5 A .' .04 A. _■ 0_0^5 

8. Reduce jVir and -^is to decimal fraetiona, A. .255 ; .0308. 

9. Reduce .J and ^% to decimal fractions. A. .135; ,08. 

10. Reduce to decimals ys, jj, ?, sAiri ^ aiaa , s4b, ^■ 
Answers. .5635; .035; .375; .000625; .OOOO'S; ,004; .075- 

11. Reduce 14J to a decimal fraction. Reduce the fractional part 

separately, the n annex it. A. 1 4.1 35. 

^XIX. Q. WlialiaReductionofDecim»t8? I. 

Cabb 1. Q. What vulgar fiaelion is equal lo .fi ?— to .75 ?— lo .4 T— lo .2S ? 
Whal is Ihe rule ? 1. 

Case II. Q. How is a vulgar fraetion reduced to a decimal one? I. How 
miiny decimal places must there be in the quotient! 3. Why ii the ciphei 
sniieiea ! 3, 4. Give an eiample. Why annex two or morB ciphers ? 5. 
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12. Reduce to deciraals 9r, 5J, 6j, 5^,-V, 74520jjrilire and 5. 

^. 9.2; 5.135; 6.875; 5.0635; 74520.00005; .3333^3+. 

13. Reduce 'J W adecimal. V=5i = 5.5, or 11.0-?-2=5.5, re- 
coliettirg that the quotient figure or figures, before ciphers are an- 
nexed, is, of course, a whole number. A. 5.5. 

14. Reduce to decimals jWi — r-'i -i-i '"W"'' and y. 

A. 5.555; 850.2; 30.25; 683.04; 3.33333-I-. 

15. In the last example, the decimal will repeat 33, &c., for ever 
if we continue the operation. 

16. Decimals which repeat one or more figures are called Repbai- 
iKo Decimals, or Repe tends. 

17. Repeating Decimals are also called Infinite Decimals . 
those that terminate, or come to an end. Finite Decimals.* 



Q. How ia a miied number reduced to a decimal ! 1 1. How 19 an iiaprope 
(taction reduced? 13. What decimal is equal w 5'?— to 6J!~to U ? wta 
»re Repealing Decimals? 16. What oiher names Save they, and wten? 17. 



tefltslanil Jaat repealing flguro of QL^m;x>UTid rupstend; I 



nK_B? to a flccimal, we ataall Dave .0 101 01, ibai is, Uie icpeteod .01. Then, 
,04, being 4 times aamtteb.mnalbe^,ond aflmuslbeff,aIeo, .45=-J^ 
i teduced (0 a deoimal, it piwinccs .Orli. Th«i IhedEcimal ,004, bcinGl 
cb, is iin, and .63a=5gV This pilndple mil be inie for any number oi 



Ss as mere are flgurt 
Change .is to a co 
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18. la general, whether the decimal be finite or infinite, three ni 
ibur plaees are sufficient for most practical purposes. 

19- Change J to a, decimal fraction. A, .1111+ or .1111 J- 

20. Cliange | to a decimal fraction. A. -6666 + or .666§. 

21. Change ^ to a decimal fraction. A. .0937,+ 
S2. Change 8^ to a decimal fraction. A. 8.063 Jj 
33. Change *5 to cents and mills. A. *.125 = .iar'(r=ief 

24. Change 68^ to dollars and cents. A. fS.3135 = S8.31J. 

25. Change .£50^ lo a decimal form. A. f 50.635. 

26. Change 3^ miles to a decimal form. A. 3.04m, 
37. Reduce to single fractions first and then to decimals \ off; 

|of|;-p-and5V -^- -3333^; .46875; 4.5; .15384ST'y. 

To reduce a simple number of a given denomination to a decimal 
of a higher denomination, 

RULE. 
1, Divide as in Reduction of whole members, aniiexing ciphers and 
pointing off the places for decimals in each quotient, as in the last 
Case, and for Ike same reasons. 

4 ) 3 . qr. 2. Reduce 3 farthings to the decima] 

1 2 ) . 7 5 d. "f'^ pound. 

a i 6 2 5 "s ^- Here3qr.-^4qr.=.75ofapenny-^ 

;„„;.o^ 12d. = .0ft35 of a shil,-^208. = .003125 

J^ _ . 3 1 J 5 ofapound. A. £.003125. 

Q. How mans; places of decimals are generollr snfficient ? 18. What are 
Cirouliting Decimals ? [See telerence from 17J What htr single, compound, 
an^ mi»o<i>»petends? Of Ihe decimals .333, &e., .0101, &c., and .S333, &c, 
" hich «-e (be repeating figures ? What is the proper oame for eaoh of these 
■I'cinwlsT How ore reijetends distinguished from other decimals ? How 
it the value of the repetend .3 expressed, and why? What is the rule for it7 
What is the value of .3 .7 and. .01 ! What is the rule for reducing a circulating 
decunal to k vuIkw fraction ! Redoee lo a. vulgar fraction .18, .73 and .003, 
Describe tlw pi-ooess of finding the value of the mised repeieni! .83. What is 



B,liiMir., |,B;id.9iii A; llien f, iostead Of be 
tlace,-o-ul'-i-a'"--p5i than yTf and Q-]f sdded logeDxer, Ihas,'i^+ 

Hea«, to Aiti Uio va]Ub of a mixed repelond — First And the value of the repeatla^ 
ffecunnls, then of llio other declriiairi, and add these resalLH togellier. 

=.eio. 
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15'^ AHITIIMETIC. 

4. Reduce 35 rods to the decimal of a mile. A. .lOBSTSiii. 

5. HeiiuceSpeiicetolhe, decimal of a pound, A. -£.0375. 

6. Reduce 3 quarters to the decimal of a ton. A. -0-J6T. 

7. Reduce 8 drams to the decimal of a ton. A. .O000I5635T. 

8. Reduce 3 gills to tliedecimal of ahogshead, 

A. .0014B8^=Thhd. 

9. Reduce S| nails to Ihe decimal of a yard. The 9?na.=3.315 
a.^4ua. = .59375qr. &c. A. ,1484375jd. 

10. Reduce 4j pence to the decimal of a shilling. A. .40635. 

11. Reduce 9} shillings to the decimal of a dollar, {6s.) that is, to 
dollars and cents. A, $1,541^. 

12. Reduce I5j shillings to dollars and cents. A. f2.fi35. 

13. Reduce S6| hours to the decimal of a day. A. l.lday. 

CASE IV. 

To reduce compound numbers to decimals of higher denominations. 
RULE. 

I. Divide as in the last Case, annexinff each decimal quotient to 
the integer of that dewmtination. 

e. Reduce £%. 10s. 6d. 3qr. to the 
decimal of a ponnd. 

Recollect to mate the decimal pla- 
ces in the qaotient equal to those in 
the dividend, according to Case III. 

3. Reduce £b. lis. 45 pence to the decimal of a £. 

A. i5. 56875. 

4. Reduce 73. 6d. 3qr. to the decimal of a £. A. £.378125. 

5. Reduce 8oz, 17dwt. to the decimal of a lb. A. .73751b, 

6. Reduce 3qr. 3 na. to the decimal of a yd. A. ,9375yd. 

7. Reduce 9qr. Sna. to the decimal of an E. e. A. 5. E, e. 

8. Reduce .£8. 17s. Gld. to the decimal of a £. A. £8.878135. 

9. Reduce 5T. 3cwt. 3qr. 71b. to the decimal of a ton. 

A. 5.14IT, 

10. Reduce 3.5 shillings to the decimal of a £. A. £.115. 

II. Reduce 12h. 15.3m. to the decimal of aday. A. .5l0635d. 
i3. Reduce 2m. 4fur. SOrd. 4yd. 1ft. 3 in. Ijh. c. to the decimal 

ofaleague. A. .8551. 



Cask ni. Q. Hfin are 3 farthings reduced Xo the decimal of a pound ? 3. 
What Ls Ihis ooisc? [See Case II!.] What is li.e rjlo! 1. Whatdecimal cf a 
pound is 15sluUiiigs7— isTshilliugs?— isSsliiltings? What decimal ofaitiU 
tH 33 rods ? — ia 16 rods ? 

Case IV. Q. How do you divide farthings, pence, &c. 10 ledune them Ic 
Ihedecimalofapound? 3. What ia Una case! [See the Case.] What is ih« 



4 ) 3 

2)6. 


. qr. 

. 7 5 d. 


> 1 . 


.56250s. 


1. i 9 


.528125. 
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1. This Case is the reverse of the last and proves it. 

RULE. 

2. Multiply as in Reduction of whole numbers, and make the deci- 
mal places in each product equal to those of the multiplicand ; then 
the several excesses on the left mUl constitute the compound number 
required. 

3. What is the Talae of .96 of a shilling? 

.368. For,.30s.= T%><13i5-=TJsd.= 3yVir=3I2, 

I 3 A . that is, as .26 has tivo decun J places, so must 
Ans. 3 . 1 a d . the product have two. 

i .8 4 5 

9 n o. 4. What is the value of .845 of a £' 

Here, £.845 x 303. = 16.000s., making three 
decimal places, becausH £.845 has three ; — 
next multiply only the .900s.; because the 
16s. is an inlcger, and therefore a part of the 
answer. Do the same with the .800d. 

5. Whatisthe valueof .645 ofa.£l A. ISs. lOd. Sjqr. 

6. Whatisthevalueof.375ofa£1 A. 7s. 6d. 

7. What is the value of .7375 of a lb. 1 A- 8oz. 17dwt. 

8. W^hat is the value of .9375 of a yd. 1 A. 3qr. 3na. 

9. What is the value of .025 of a mile? A. 

10. What is the value of .0125 of a mile ? A. 

11. What is the value of .035ofaton? A. 9qr, 
13. Whatisthe value of.O025 ofa£1 A. 3 r'sq"^. =2§qr. 

13. Whatis the value of.005 of an hour? A. ISsec. 

14. What is the value of 005 of a year? A. Id. 19h. 48 

15. Change .00035T. of round timber to inches. A. 21.6 

16. How many quarters in .534575yd.? A. 3 qr. ,',^nni-' 

17. What compound number will express .043675 of a year? 

A. 15d 13h. 49m, 58fVi 



1 6 


9 0s. 
1 2d. 


i U 


8 Od. 
4qr. 


3 


2 qr. 



ADDITION OF DECIMALS. 

LXX. 1. Since decimals increase towards the left like whole 
nmnbets, like them, therefore, they may be added and subtracted, 
multiplied and divided. 

Cask V. Q. What is Lhc value of .26 of a shilling? 3. Why point off two 
decimal figures in the quolifnt? 3. What is Ibe rule? 2. WSat is the valus 
of 5 of a pound !— .75 of a cwl.?— ,75 of a shilling f— .15 of a furirnE? 

LXX. Q. How are itecimal operalions performed, and why? 1. Wliat is 
the rale for Addition of Decimalsl 3, What is the sum of .3 .Sand .25? Add 
together 4,5 yards and t'>.5 yards. 
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154 ARITHMETIC, 

2. The only difficulty attending these operations consists in ascer 
taining where the decimal point should stand. This will he noticed 
in its proper place. 

RULE. 

3. Write tenths under tenths, hundredths under hundredths, ^i^-. 
and add as in whole numbers. Then make the places for decimals in 
the answer equal to the greatest number of decimal places in any c/ 
the given numbers. 

4. Add into one sum .5; .875; and .35: and into another sum 
62.35, 350.009 and .0036. 

■| - Add the numbers as thej , = n ' n n o 

■11^ stand; thus 5 is 6 ; 5 and 7 ^ ^ '^ " o S 3 6 
A. r.TY-5 *■"" ^'' ^"^^'"2 '■ *''■ A. 4 12:20 26 



iuii=lT^nnr'=I'625, hence the reason for pointing olf as the 
rule directs.. 

6. Add together 3.35C. ; 450.0090. ; .08390. 

A. 453.4429 cords. 

7. Add together 3.5689T. ; S45.003T. ; 6.3T. 

A. 255.3719tons. 

8. Add together .0633 ; .09 ; .456 ; .81 and 15. A. 16.4092, 

9. Add together $16,375; 881.065 and 25 cents. A. $97.69. 

10. Add together 8.5; 834.6758; 8.35;4336,3, d. 5087.7258. 

11. Write decimally and add 2 dollars and 30 cents; 4 dollars, 9 
dimes, and 8 cents ; 7 dollars and 8 mills ; 3 dimes, 7 cents ; 9 dimes 
and 3 mills. A. 15.56. 

12. Write decimally and add 45fVhhd., 68T5T!ihd., 96y|Jshhd., 
andSyJ^hhd. A. 317.395hhd. 

13. Find the sum of 6 tenths, 35 hundredths, 6 thousandths, and 
35 hundred-thousandths. A, .95635. 

14. What is the amount of 555 and 5 thousandths; 5 and 505 
millionths; 630 ten-millionth s ; 36 billionths ; 428 and 15 ten-thou- 
sandtha; 5 million and 5 millionths T A. 5000988.007073036. 

15. Reduce first to a decimal fraction hy Case j[., then add the 
following numbers, vis. — 45i yards; lOiV yards; 67j yards; and 
&3's yards. A. 133.4775. 

16. Add into one sum f, 1^, ?, and |. A. 1.8375, 

17. What is the sum of J^, ^^, -rf^^, ..U^^, ^^, ^1^^, an 
000005? A. .693065. 

18. Reduce the following numbers to a decimal of the highest de- 

Q Wliat is the sum of .3, ,25, 3, and .25! How are vulgar fractions, when 
cunnectcd with whole uumlwrs, added? ]S. What mixed decimal will expresa 
the siuao{2i and 3^ 7 Haw are campound numbers added decimaUy? 18 
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nominntioji memioned in either, then add them together, rii. — lOs. 
3d., £3. 15s., £'.!. 43. 6d. A. ilS.-tSTS. 

19. Add together 6yd. Iqr., 5qr. 3 na., 17Jyd., and 256yd. 'Jiqr, 

A. 381.8625 yards. 

20. Find the sum of 60^ years, 196} years, 676j years, 45y\ years, 
and 20f years. A. 908.3375 years. 

21. Add decimally 19 miles, 3 furlongs, 20 rods ; 31 miles, 5 fur- 
longs; and 98 miles, 3 furlongs, 15 rods. A. 149.359375 miles. 



SUBTRACTION OF DECIMALS. 

RULE. 

LXXI. 1. Write tenths under tenths, hundredths under hundredths, 
cf-c. ; then subtract as in whole members and point off as in Addition. 
2. Suppose a merchant bought 14.25 barrels of flour, and sold 
8,375 barrels ; how many barrels has he on hand ! 

14.95 3. Say, 5 from 10 leaves 5, I to carry to 7, 

S , 3 7 5 For 14.25 = U//A-8toot* <^y i-xiv. 27.)^- 
5,875 5,875 barrels, Ans. 

4. From S90.025 laJte $8.6285. A. S81.39n5. 

5. From S38.036 take $4.0375. A. ^33.9985. 

6. Bought 513.025 barrelsofflour.and sold 95.0375 barrels; how 
Qiuch had I left? A. 417.9875 barrels. 

7. From 891.037 take 89.0738. 

8. From 376,683 take 47.0931. 

9. Prom 83.12 take 5.3758. 

10. From 835.2 take .1234567. 

11. Subtract 853.008 from $100. 
13. From 85 lake 5 dimes and 5 luill^. A. 84.495- 

13. From 8 take 9 thousandths. 

14. Prom 1 take 1 hnndredtli. 

15. From 1 take 1 millionth. 

16. How much greater is 4 than 3,9993!)il99i ^4. ,00000001. 

17. How much smaller is .99!)090 tlian 1 ? ^.1 milEonth, 

18. How much less than 1 is I tiillionth ? 

A. .999999999999 

19. From 19145J take 79181. A. 11237.375. 

20. Prom 889| take $37. 125- A. 52.275. 

21. From 17| barrels take O^B- barrels. A. 8.475bl- 
S3. From £95^ take ISfs. [See Case iv.] A. £94.185. 

23- From 408^^ acres take 33H^ rcwls. A. 406.015A. 

LXXI- Q. What is the rule for 
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24. From 10 eagles and t's of a mill take 899.G998. A. -^oin. 

25. Ftom an unit subtract 5 millionths. A. .999095, 

26. From 357j'^lb. take aayfjlb. A. 335.I3Sa51b. 
21. From £9. 175. e§d. take £^. 19s. 6Ail. ^. i4.901. 



MULTIPLICATION OF DECIMALS. 



LXXII. 1. Every decimal has as many places E 
has ciphers, as "i^j- is .5; rorr is -"S, &c. 

2. The product of any two decimals, Chen, must have as Tnany de- 
cimal places as the product of their denominators has ciphers. 

i. Thos, ,5x.7 = .35, forTV><7ir=tW = '35- 

4. The ptoduct of the denominators of any two decimals has as 
inaiiy ci|ihers as both its factors. (lyiil.) 

5. Tl,nB,TVff>'Ts=rtiiV. and-r|arx^=yjf»^g. 

6. /irtnce the product of any ttoo decimal expressions must have as 
many decimal places as both its factors. 

1. Thu3.5x.B7=.435; foi-^-x.-^^=-^-S^^.AZb. 

8- When the product has not as many places of figures as its fac- 
tors have places of decimals, we must supply the deficiency by prefix- 
ing ciphers. 

9, Thus, .3 X. 4= ,08 because 7^jXylf=-i-|5=. 09. 



10. Multiply as in whole numhers, and point off so many places for 
decimals in the product as are equal to the decimal places in both the 
factors ; but if the product has not so many places, prefix ciphers to 
make up the number. 

1. Multiply 4 5.635 Hereonlyone fector isadecimal, 

by 5 and it has 3 places; therefore mats 

A. 2 2 S . I 2 5 3 decimal places in the product. 



12. Multiply 81.235 wine gallons by 35. A. 2843.235. 

13. Multiply 90,325 puncheons by .45. A. 40,fi46.25. 

14. Multiply 3.251 Here are 4 decimal places in both 

by . 7 the factors, therefore malte 4 decimal 

A. 2.3757 places in the product. 

i:.. Multiply 3-345 a!e gaUons by.l5, A. .35175of analegallon. 

LXXII. Q. How is -S„ wriUen decimallyT What is 
"" ' - '■ make .35? 1. ■""--^--'--- 



Why does .7 muhiplied hy .5 make .35? 1. What is the rule for aacertsining 
the decimal places? 2. How many ciphers have all such produ CIS? i. What 
is llie inference in respect to pointing oft' the product in decimals? 6. When 



,.^ ,. ^ _.. _. Why then is .08 the produci 

leral Rule? 10. Multiply -B by .6, by .OC. by .006,— ,8 by .S 
i; i— .(18 W .OS by .008. 
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MULTIPLICATION < 



10. Multiply 75.06 beei gallons by .19- 
17. Multiply .113 5 



A. . 3 i 6 5 



la. Multip.y .085ofailoilarby .39. A. S.03315. 

19. Multiply .009 of a gallon by .05. A. .00045 of a gallon. 

20. What will 3719.35 needles cost at 8.005 a-piece ! 

A. 818.59ct. e^ni. 

21. Multiply .SlSofahogsheadby .312. A. .1938IChhd. 
33. Multiply .531 ofabushelby .48. A. .25008bn. 

23, Multiply .335 of a century by .45. A. .105750. 

24. Multiply .375 ofa square inch by .00037. -4. .00010135sq,in. 
35. Multiply 8.165 of a minute by .00089. A. .00736e85min. 
26. What will 800treeacostat8.375a-piece1 A. 8300. 
37. Multiply 80O and .008 together. A. 6.4, 
S8- Multiply 5 and .0005 together, A. ,00S5. 

29. Multiply .16 and 500 together. A. 80. 

30. Multiply .003 by 8500000. A. 35500. 

31. Since decimals increase from the right to the left in a tenfold 
proportion, theiefore, — 

33. To multiply by 10, or 100, or 1,000, &c.— Merely remove the 
separatrix one place farther towards the right for every cipher, anti 

33. Multiply ,3621 by 10;— by 100;— by 1,000;— by 10,000;— by 
100,000, A. 3,621; 36.21; 362,1; 3621; 36310. 

3*. WTial would one miUion of Has seeds cost at $.000001 for 
eachsceiH A. 81. 

35. Multiply 35 millionths by 18 thousandths. A. .000000045. 

36. Multiply ,03563 into 19}. A. .31598. 

37. What will be the cost of 333J Rohan potatoes at f.0645 
a-piecel A. f31^. 

38. What wil! 415^ barrels of sugar weigh, the aierage weight of 
each being 49500025 pounds ? A- 205,524. 1038. 

39. Reduce the fractional parts of the following numbers to deci- 
mals, then multiply them together, viz, 30j by 5^. A. 166.375. 

40. Multiply decunally 30^ sq. yd. by 9 sq. ft. A. 273,35 sq. 1\. 

41. Multiply 5,5 by 5^ as a common fraction. A. 30.35^30^. 
42- Multiply 5| by 5^ decunally. A. 30.35. 

43. What will 18j hogsheads of molasses cost at the rate of 15^ 
dollars per hogshead * A. S384.0635. 

44, What will 7| loads of hay cost at £5. 10s. Cd. per loadl 
Reduce both to decimals by lxix.. Case iv, A. £26.4375, 

Q. How are deoiraals multiplied by 10 or 100, & 
process Ihja effect? 31. Whal is the product of . 
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45. Multiply £2. 3s. SJd. by 5 decimally. A. .£10.821675. 

46- Multiply 2ni. 6fur. 30-Vrd. by 5. A- 14.231875 miles. 

47. What will 10 tons ISc^vt. of Russia iron cost at £% 3s. ed. 
pertoni The product is £33.38125. {lxix. Case v.) 

A. £33. 78. 7^. 

48. What will 14 hogsheads 18.9 gallons of molasses cost at £3. 
15s. 9d. per hogshead 1 A- i54. 3s. 3id.+ 

49. Suppose a certain farm to consist of 200A, 3R. 35rd.; what 
wiU be its value at $25,375 per acre. A. 15097.996. + 

60. If a man trarels 30m. 3fur. IS^rd. a day for 261 days, how far 
will he have traveled during that time 1 A. 806m- 1 fur. 30jrd. 

51. What will 10| bales of cotton cost, each bale weighing 3cwt. 
2qr., at $10.62^ per cwt.1 A. «399.76^+. 

52, How many solid feet in a stick of timber 40ft. 9in. long, 1ft. 
3m. wide, and 1ft. 9in. deep? Wliat will it cost at 35cte. a footl 

A. 89ft. S43in. nearly ; £23,385 + . 



DIVISION OF DECIMALS. 

LXXIII. 1. We have seen that the factors in multiplication be- 
come the divisor and quotient in division, xsi. 53- 

3. In multiplication of decimaJs, the product has as many decimal 
places as both its factors. 

3. In division of decimals, therefore, the divisor and quotient must 
have as many decimal places as the dividend, 

4. Thus .7x.5 = . 35, product : then, .35-?--5=-7, quotient. 

5- The same result will follow from considering the decimals as 
vulgar fractions. 

6. Thus .5 is ^ or ^%; then ^^^'^^(by lsvi. 54)=?g=.7, 
quotient. 

7. From the above it follows, that when the divisor is a whole 
number, the quotient alone has as many decimal places as the divi- 

8. And when the divisor alone has as many decimal places as the 
dividend, the quotient is a whole number, 

GENERAL RtlLE, 

9. Divide as in whole numbers, and point off figures enough to 
make the decimal places in the divisor and quotient just equal to those 
in the dividend, prefixing ciphers to the quotient when necessary to 
maie out the number. 



When does the quotient have as many decimals as Ihe divi- 
., ..__. _ ...L_, ii^^., a. What is IhB genera] 



LXXIll, Q, How many decimal places has any product? 2. How manv 
have the divisor and quotient? 3, ^IVT^yri, Why i^ ,7 the qu-^-- -' " 

?hat i! 
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10. When the dividend hat not lo many decimals as the divisor, 
make them first equal In/ annexing ciphers, in lohick case the quotient 
tvill he a whole number. 

11. When any dividend, either with or without ciphers aniten^d, 
as above, does not contain the divisor, or when there is a remainder, 
annex ciphers, and for every such cipher reckon another decimal place 
in the quotient. 

12. What ia the quotient of .75 divided by 5 1 

5 ) . 7 5 Wlien the divisor is an integer, the quotient has 

^. . I g as many decimals as the dividend. (See above, 7.) 

13. Divide 87.745 barrels among 7 persons. A. 13.535. 

14. Divide 9.031455 into 9 equal parts. A. 1.003495, 

15. What is ihe quotient of .75 divided by ,25 1 

2 5 5 7 5 When the divisor has as many decimals as 
, - — — 5 the dividend, the quotient is a whole number. 
==i (See 8.) 

15. How mauy times ,108 in .9731 A. 9 limes. 

16. How many times .00009 in .00045 1 A. 5 times, 

17. When 8 barrels of flour cost 880.75, what does one barrel cost 1 
^ ) 8 ■ 7 5 See the rule (11) for annexing ciphers 

8 10,0937 5 =^$10. 9c. 3J,^m- Answer, 

18. Divide 850. 5 into 16 equal parts. A. 83.15e. Oy't^m- 

19. Divide 150.15 barrels into 33 equal parts. A. 4-6921975 

20. At 8.5 a yard, how many yards will cost S35 ! 
,5)35.0 See the rule (10) for annexing ciphers; 

A. 5* yd. which makes the quotient a whole number 

SI. Divide 30 hogsheads by .15 of a hogshead. A. 300. 

23. How many times does 60.15 exceed .000005? 

A. 12,030,000. 

23. At ,5 of a dollar or 50 cents a yard, how much may be bought 
for .35 of a dollar or 35 cents 1 

. 5 ) . 3 5 Make the 7 a decimal, then the decimals in ,7 

^, . 7 yij. and .5 will equal those in 36. (Rule 9.) 

24. Divide .193916 by .313. A. .618. 
95. Divide .25009 by .48. .1, -521, 
36. What is the quotient of .00025 divided by ,25 ? 

.3 5). 00095 Prefixing 2 ciphers to 1 makes the 

. — n~n~i decimal places in .001 and .95 equal to 

-^ - ^— iJL^ those in ,00035, (Rule 9 .) _ 

CJ.'wi5nr,75.^5=.157 la. Why ;a ,75.^.25=3? 15. Why'is 80,75^ 
8 = 10,09375! 17, Why ia ,35,i-,5=50? 30, Why is ,35.r,5=,7? 23, Wbal 
is the quotient of 10,9 divided by 13?— 10.9 by .13?— .108 by 1.2?— .103 by 
,„. ,^„ u_,„^ ./^ ... . <i'_i,o8 by ,13!— 10.8 by 1.3!— 108 by.lS'— 
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^7. J)ivide 37.035 dollars into 12345 equal partH. A. -003. 

as. Divide 1.77975 into 35425 equal pans. A. .00007. 

2U. Since decimals decrease from the left towards the right in a 
[enfold proportion ; therefore, — 

30. To divide by 10, 100, 1,000, &o. — Merely remove the separa- 
Irix one place furtker towards the left for evert/ cipher in the divisor. 

31. Divide 3762.3 by 10 ;— by 100 ;— by 1,000 ;— by 10,000 ;— by 
00,000 ;— by 1,000,000. 

A. 375.33; 37.523; 3.7523; .37523; .037593; .0037523- 
33. Divide 1561.275 by 24-3;— by 48.6;— by 13.15;— by 6.075. 
A. 54-25; 32-135; 128.5; 257. 

33. Divide 8358 by .6073. A- 13762.55557.-1- 

34. Divide .03315 by .085- A- .39. 

35. Divide .264 by -2 ;— by .4 ;— by -02 ;— by -04 ;— by .002 ;— 4y 
.004. A. 1-32; .66; 13.2; 6-6; 133; 66. 

3G. Suppose a bushel of corn to contain 15,000 grains, and to cosi 
8-90, wbat is the cost of a single grain' A. 8-00006. 

37. Divide 80 by 8 tenths ;— 800 by 8 hundredths. 

38. Multiply 100 by 8 tenths ;— 10,000 by 8 hundredths. 

39. Divide 5,000 by 5 thousandths ;— 5,000,000 by 5 milliontb.s. 
40- Multiply 1 million by -005 ; — 1 trillion by .000005. 

4 1 - How many times greater is 8 than .16? 
43. Multiply 50 by 16 hundredths of a unit- 

43. How many times greater is $16 than 2 cents or 8-03 J 

44. Multiply 800 by 2 hundredths of a dollar. 

45. How many times are 5 cents contained in 5 dollars ! 
46- Multiply 100 by 5 hundredths of a doUar. 

47. Divide S196.08 by $5.16. jl- 38. 

48. Divide 32-15565 by »l-05. ^.3-053. 
49- When the quotient repeats one figure or more, continue the 

division for three decimal places ; then write a 9 under the repeating 
figure in the fourth place, and the quotient will express the exact 
decimal, (lxix- Case ii. 17.) 

50. Divide 87 by 13 cents. (f=f) A. 58.333J. 

51. Multiply 58.333J by 13 hundredths of a dollar. 

52. Whit is the price of cloth by the yard when 6 yards cost 830' 
■when 9 yards cost S4? A. $3f or S3.333J; 8.444J. 

53. Divide 373j by 30j decimally. A. 9. 

54. Divide 273J by 9 decimally. A. 30.25. 

55. Divide 30j by 65 decimally. A. 5.5- 

56. How many times greater is £6. 53. than 13a. 6d.? Reduct 
Loth to the decimal of a pound first. A. 10 times. 

67. Divide £200. 16^8. by 3s. 6d. decimally. A. £1606.48. 

58. Suppose 200A. 3'ird. of land to cost £1,700. 3s, 4d, 3iqc. ; 
what is the price per acre T A. £8.5=£8, 10s. 

59. If a ship in sailing from New York to Canton occupy 207 days 
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IBh. eSm. and 24see., how many such trips would require ITOY. 
355d. 13h.i A. 300. 

60. A gentleman having returned from a voyage at sea, found by 
actual calculation that he had sailed just 5,475 mUes 6fur. 24r(i., 
beinjT on an average CO miles fifur. 39rd. 3yd. lOin. and 2§b.c. each 
day during llie voyage ; how many days was he in performing tha 
voyage? A- OOdavs. 



REDUCTION OF CURRENCIES. 

LXXIV. 1. Formerly, all accounts in the United States were 
kept iu the currency of Great BritEun, that is, in pounds, shillings, 
pence, and farthings, called sterling money, which was at first ol 
uniform yalue in both countries. See vii. table 2. 

2. But previous to the adoption of federal money, the pound, and 
consequently its divisions, had, under the same names, received dif 
ferent values iu different sections of the union, as in the following 

3. TABLES OF CURRENCIES. 



NEW ENGLAHE 


STATES, VIBGINU, 


N. JERSEY, PE 


NNSVLVANIA 


T>pr,rt 






WARE, MARYL 






1 pound' 
q shiiliugs 
pence 


=S3.33S= «V 
=Sl.oo =£^Ti 
=S .12^8 J 


I pound' 

7b. 6 pence 

II [ pence 
5d. 2l<jr. 


=82.66 1 
=S1.00 

=8 .13; 

=1 .06^ 




N. YORK, N. C 


AKOLIKA AND OHIO. 


SOUTH CABO 


INA AND GEO 


RGIA. 


1 poimd' 
8 sliilUngs 
1 aliilling 


= 83.60 = SV 

= »1.00 =^yV 

=S .12i-f J 
=ffi.06|=8A 


1 pound* 
4s. 8 pence 
7 pence 
3i pence 


=*4.384 

=fl.00 

=» .n\ 

=» .OG, 






5shillings=Sl.00= 


= £J, and£l = 


84. 




4s 


S3..= $l.fia=£i%, 


md£l=«4.44 


5=«V. 





LXXIV. Q. In what currency are our accounts kept? 2. How were ihey 
formerly kept? 1. When was federal money estalilisheJ! ixii. 1, What 19 
said of the value of the pound in the different states? 1, 3. How many shil- 
lings make s dollar in the different slatoa, Canada, and Great Britain? See 3. 
Where do 12^ cents pass for 1 shilling?— for 9 pence?— for 11} pence ?— for 7 
pence! What does 6J cents pass for in the different states? What part of a 
\m\i\A is SI in Maine, N. Carolina, Delaware, Geo^ia, Canada, and slerlmg 
ni..riey! See tallies, 3. 



L. St iH £711= £fs, or £3= $ '. 

I. and £\ Ts uat.; ihen £i^f= £t. or £1 Is ! 

£Jls»V- *■ *n3£5'5=£f. 0.tlis£ 



.CTr=i; 
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GENERAL RULE FOR THE REDDCTION OF CBRREKCIES. 

4. Multiplying the pounds, with the shiilings, pence, ij-c, reduced 
to the decimal of a pound, by the fraction that expresses w/iai part 
£1 is of *1, found in the tables, produces federal money; and 
reversing the process prodnces pounds again. 

5. Or, which is the same thing — Annexing a cipher to any sum o) 
ounds in New Enatand or New York currency, and dividing by half 
he number of shillings in a dollar, produces federal money. 

6. Change i^SOO N. E. currency to dollars. <£l=S'5 X900.) 

7. Change *3,000 to N, E. currency. (*l=£yV^«3,000.) 

8. Change £270 N. E. currency to federal money. 

9. Change 900 dollars to N. E. currency. 

10. Change £150 Pennsylvania currency to ilollats. 

11. Change 400 dollars to the currency of Pennsylvania. 

13. Change £3. Ss. 3(1. S. Carolina currency to federal money. 
Note— £3.8s.3d.= £3.4135 x =," = $14,6250, A. See lxis. o- iv 

13. Change S14. 635 to S. Carolina currency. 

Note.— »U.625x^=£3.4135=£3.8a.3d.i. SeeLXix.casev. 

14. Change £17. 15a. 6d. N. E. currency to dollars. 

15. Change S59.26 to New England currency. 

16. Change £9. 15a. 6d. New York currency to dollars, 

17. Change $21-3375 to N. Carolina currency. 

18. Change £13. 7s. 6d. Virginia currency to dollars. 

19. Change $41.35 lo Tennessee currency. 

20. Change £5. 153. 6d. Delaware currency to dollats. 

21. Change $15.40 to Maryland currency. 

22. Change £3. 2s. Georgia currency to dollars. 

23. Change $9 to South Carolina currency. 

24. Change £252 Canada currency to dollars. 

35. Change *1,008 to Nova Scotia currency. 

36. Change £253 English cunency to federal money- 
27. Change $1,120 to English or sterling money. 

23. A merchant in Philadelphia purchased for Messrs. Rohinson & 
Pratt, of Quehec, 30O bales of cotton, which averaged 275 pounds 
per bale, at a cost of 10} cents per ponnd. Now, how many pounds, 
in Canada currency, must Robinson & Pratt remit to their agent for 
t he payment of said cotton 1 A. £2,114. Is. 3d. 

(39.) LoNnoM, Jan. 4. 1840. 

Messrs. Rice & Donaldson, of Philadelphia, U. S. 

Bought of James Wellington. 

463 yds. Blue Broadcloth, a I7s. 6jd. 

418 do. Black do. a 14s. 9^d. 

51D do. Black Silk a 9s. 3d. 

£'J54. 165. lid- 

What SI 
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RATE PER CENT. 
LXXV. 1. Per Cent., from the Latin per, bj, and centum, one 
jiundreil, siguifies, iy the hundred. 

2. Rate Per Cent., therefore, signifies, the rale by the hundred, 
that is, the number of hundredtki of any sum which is eonsiileied as 
advanced, expended, jrained, or lost. 

3. Sincio hundredths are decimals of two places, all caJeulations by 
the rate per cent, fall very properly within the piDvince of decimals, 

4. Thns 5 per cent, of any sum is yji "' 'hat sum ; 6 per cent, is 
,-4j=.00; ISporeent. isy'^-^-lS, &c. 

5. Then 5 per cent, of $20 is •05=-i-Jj of i20=«l, and 6 per 
cent, of $20 is .06 or t« of $20= $1.30. 

6. Hence, to express any given rate decimally — When it consists 
of one figure oniy, write a cipher and the separatrix be/ore it; tvhfn 
of two figures, only the separatria: ; mhen of three or more figures, 
call only the two right hand ones decimals. 

7. Thus I per cent, is .01 ; !0 per cent, is ,10=. 1 ; 23 per cent, 
is .23; 315 per cent, is 3.15. 

To find the Taloe of the rate per cent. 
RULE. 

8. Ettlier multiply by the ri 
number ; but in the latter cas 
{for dividing by 100.) 

9. Suppose a trader has $1,500, and wishes to lay out 6 per 
cent, of it in silks, how many dollars will the silk cost? 

$ 1 5 Or * 1 5 For 6 per eent.= .06 or 

■ 6 ^ 6 j^. To divide by 100, cut 

A. $ 9 0.00 A. * 9 0.00 off two figures on the right, 

10. Whatis5per cent, of $8,0001 A. *400. 
U. What is 35 per cent, of $4001 A. $100. 
13. WhalisSOper cent, of $300! A. $150. 

13. What is 75 per cent, of $6001 A. $450. 

14. What is 100 per cent, of «40 1 A. $40. 

15. Hence, when the rale « 100 per cent, the given sum itself is 
the value of the given rate ; when 75 per cent, the value is ^ of the 
givensum; whenSO percent, it is ^•, when25peTcetit. j; and so nn. 

16. Suppose a man who has $5,000 pays away 25 per cent, of it, 

LXXV. Q. What b (he meaning of per oenf.?]. Whatof ralepflreent.7 2 
How ia the rate per cent, determined? 3, What is DiBant by 5 or per cent.! 4. 
What is 5 per cent, of ^<f30?— of 830?— per cent, of $30?— nf S30? How is 
any per cent, expressed decimally ? 6. What ia Ihe decimal expresaioD for 1 
per cent.?- for 9 per cent.!— for 10 per oenl.?- for 23 pet cent.?— for 315 per 
cent,? Whaliatfieralefotfindingthevalueofiheralepercent,? a. Whatis 
1 per cent, of 82,000?— 2 per eenl. of S*,000?— 6 per cent, of $10,000? 
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liow many dollars has he leftl The whole is 100 per cent.; 25 per 
cent, deducted, leaves 75 per cent, or | of the whole. A. $3,750. 

17. Suppose a. man having an estate worth in cash #1,000, spends 
15 per cent, of it in one year, 35 per cent, the second year, and the 
remainder in the third year ; what per cent, does he spend the last 
year, and how many dollars is it] A. 50 per cent ; $500. 

19. Suppose a flour merchant sells, in the course of the year, 
S,000 barrels of flour, at an average price of SO J a barrel, and depo- 
sits 20f per cent, of the money in the bank ; how many dollars doe» 
hedepositi A. $16,120. 

19. What is 8 per cent, of $40.37 ! A. $3.4103. 

30. What is 15 per cent, of $63.50 ? A. $9.37j. 

SI, What is 30J percent, of 25.561b.l A- 5.38241b. 

33. Whatis5f percent, of $65,3751 A. $3,759.+ 

33. Suppose a planter grows 40,000 pounds of cotlon in a year, 
and sells 30j per cent- of it for 15 cents a pound; 44? per cent, of it 
for I6S cents per pound ; what will his sales amount to, and how 
much of his crop remains on his hands 1 d. $4,70 1.37 J; 10,0001b. 

S4. What is I per cent, of $2001 J$-75. 

35. Whatis;^peroent. of S53.625! A. $.331j. 

26. When the per centage is very small, it is sometimes exprcsaed 
in cents ; thus 30 cents of $100 is 100 times smaller than 30 per 
cent , which is $30 of $100 ; therefore, — 

37. When the rale per cent, is expressed by cents — Consider two 
more places in the product decimals on that account. 

38. What is the difference between 30 per cent, of $500, and 20 
cents for every hundred dollars of $5001 A. $99. 

29. When the rate per cent, is 10 cents of $100, what is its value 
on $1,000,000! $1,000, 

30. When the rate per cent, is 5 cents of $100, what is its value on 
$6,834.5635? A. S3.417.+ 

When the given sum is a compound quantity. 
RULE, 

31. Reduce il first to a decimal of the highest denomination mert-- 
tioTied, then multiply by the rate as be/ore ; after which find the value 
of the decimal in a compound quanti^ again, [hxix. cases i v. and v.] 

Q. When die rale is 100 per cent, whal will aim-ays bfl il9 value ! 15. What 
when 75 per pent.! 15. When 50 per cent.) 15. When 25 per cenl.? 15. 
What then ia the value of 100 per cent, of $300 7—75 per cent . of 400 guineas 1— 
50 per cent, of H4 eagleaT— 25 per cent, of 800 gallons ? What is the value of 
25 per cent,, 10 pet cent., ami 20 per cent,, of 81,0007 Suppose a man has 
$400. and loaea 10 percent, of it, how many dollars has he left? What ia IJ 
percent, of $200?— of S6007 Whal is 5 per cent, of $120? What is ^ pel 
cent, of 8120?— of 8240! When the per centage ia very small, how is it fre- 
quently expressed? 26. What is the direction in such cases? 27. When the 
per cenlage is 30 cents for every $100, what does it aniaunt to on $3,000?— on 
8 !5,OO0T When the given sum consists of several denoroinatioiis, how do you 
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33. What is 5 per cent, of £75. Da. 6d.l (= £75.475.) 

A. £3. 15s. 5id.+ 

33. What ia 5 per cent, of £400. 17a. 3d ! A. £30. lOd. Ifqr. 

34. What is 101^ per cent, of 2cwt- 3qr. 71b.! 

A. 2cwt, 3qr. lllh,+ 

35. What ia 10 per cent, of 5001. 6fur. 3()rd.i A. 501. S7rd. 

CASE HI. 
To find the rate from having its yahie given. 

36. What per cent, is S30 of »500 ^ Since 6 per cent, of $500 
is found by case i, thus, S600x.06=*30; then 130-^*500 must re- 
produce the late. 

RULE. 

37. Of the two given sums, divide Ike one expressing the value of 
the rale by the other. 

38. What per cent, of $800 is $561 J. 7 per cent. 

39. What per cent, of $700 is $63 T ^. 9 per cent. 

40. What per cent, of $300 ia $301 A. 15 per cent. 

41. If a man haa 300 bushels of rye, and sells 60 bushels, what 
per cent, of the whole does he sell 1 A. 20 per cent. 

43. Recollect that the rate per cent, is always equal to so many 
hundredths ; thus .06 ia -^ ; therefore, it is 6 per cent.; .09 is ^Jj 
= 9 per cent.; .13=y[(^= 12 per cent. 

43. Then, as the rate per cent, is restricted to two decimal places, 
call the other figures on the right of hundredths in the quotient deci- 
mals of hundredths, or of the rate per cent. 

44. Thus, .063 is 6A=6J per cent; .1535 is 15i|,'b=15{ per 
cent.; .27375=.27/'(,^=37j per cent. 

45. What pec cent, of »30 m $1,701 A. .085=8J. 

46. What per cent, of $300 is $6.40 1 A. .033= 3j. 

47. ^Vhatpercent.of$300i8$13.201 A. .044=4f. 

48. What per cent, of $60.35 is $4.6995! A. I'i. 

49. What per cent, of $300 ia $1? »l-200= .005, and as there 
mte no hundredths, the 5 is -ig= 5 per cent, A. 5 per cent. 

60. What per cent, is 45 cents of $601 A. .0075--3„\=l. 

51. Suppose a lawyer charges S5 for collecting a debt of 34,000, 
what per cent, isiti A. .00135=^>V=»- 

63. Suppose a grocer finds that in retailing 3,500 gallons of mo- 
lasses, it does not hold out by 10 gallons, what per cent, of the whole 
is the loss 1 A. % per cent. 

CASE IV 

To find any sum from having its rate per cent, and its value given 

Q. Whalistherulefi,rfini1ingt.heratK? 37. Why? 36. Whsil per CKnl. is 
fSonfaO!— S4 on«i4?— fGonSlSO? How is &e per centage eipresBed 
IccimBny? 42. When it is espresaed by three or more decimal figurti, nhal 
>er cent, do all (he figures eicept the two left band onea expreaa? 43. What 
»er cent, then is ,003!— is .1525! M. Of what sum ia JS only S per cent.? 
What ia the rule for it! 54. Of what sum is2percent. SIO! OfwSatsumit 
I per cent. $10! 
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63 A man failing in business is able to pay 3730, which is on!y 
per cent, of what he owed ; how much, then, does he owe 1 

. ) $72 0. 00 Since ®12,000x, 06=720, therefore S720 
A. $12,000 -5-.06 must reproduce the $13,000. 

RULE. 

54. Divide the value of Che rate per cent, by the rate itself expressed 
aa a decimal. 

55. If a man owes a note at bank, and pays 13 per cer)t. of it, 
making $300, what was the face of the notel A. $3,500. 

56. Ofwhatauraia$50on]y 4percent.1 A- $1,350. 

57. Of what sum is $50;l per cent.? ( = .005.) A. $10,000. 

58. Suppose I paid $750, whieh was ^ per cent., for the collection 
of a certam debt : how large was the debt 1 A. $100,000. 



STOCKS. 
LXXVL 1. Stocks is a general name for all funds ' invested m 
banks and other corporate' bodies. 

2. Stocks consist of shares' of an equal amount, as $50, or 3100 
each, but usually of $100, and as such are bought and sold. 

3. TheNo.iitNAL VALUE ofa share is what it costs at first, and when 
it sells for that in the market, it is said to be at par.' The nominal 
Talue, then, is its par value. 

4. The REAL VALUE of a share is what it actually sells for, whic.i 
oft«n varies at different times. 

5. When stock sells for more than its par value, it is said to be 
above par, or al an advance ; ' but when for less, below par, or at a 
discount,'' 

6. TAe 11 



LXXVl. Q. iVhaiiaundetsloodbysiocksIl. C 
What is meant by their nominal value T 3, V/bM 
What names are used to designate the market price o 

at 8 per cent, advance !— at 5 per cent, discount ?— al 
M 10 per cent, below par ?— at par 1 


Ifnhatdo 
by theii 
fslMksT 
s the val. 
.apcree: 


.tl.ey consist ?e. 
r teal value! 4. 
5. What is the 
le of tSOO stock 
iiL above par !— 


I Fdhm. Cipllal ; a enm of money appropriated tor con 
A Block or capital inlenilBd lo I^irnlsH nuppliea ofipy kind. 

allowed by law lo mt and be nirf, ic as if lUey were but t 

3 SHinE. A pan; aponlon; aqnamiiy; dividend; a p 
Iroa or biade of a plougll. To jo riori., lo he equally Intel 

4 NoMiNiI.. Not real; exlaling only in name. 

!?i?.'.l''"'5''"5Lr^"'- -. . 


Money le 
ine person 
■esled. 


f'^n,™,"™U^ 
luled. The broad 
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7. What is the T&lue of S2,500 of stock at 8 per cent, advance! 
100+8 = 109 per cent, x $3,500=82,700. A. 

8. A gentleman purchased 35 shares, of $100 each, in the Uniled 
States Bank, at 8 J per cent, advance ; what did Ihej costT 

A. »3801.8r5. 

9. What is the value of 14,500 stock at a discount of 5j per cent.t 

A. 84,263.75. 

10. A merchant subscribed for 25 shares, of S50 each, in a certain 
railroad, which declined afterwards 15f per cent.; what was its real 
value then. A. Sl,053.125. 

11. What is the difference between $9,300 stock at par value, and 
at an advance of 7yV per cent. 1 A. ilGO. 

13. Suppose I purchased stock, the par value of which is S20,000, 
for 3 per cent, discount, and sold it for 2 per cent, advance ; how 
much did I make on it 1 A. 8800. 

13. Suppose an original subscriber for 100 shares, of 850 each, in 
the Exchange Bank, Providence, receives a' dividend of 8100; what 
per cent, is that on his stock T [See i.xxv. caseiir.] A. 3 per cent. 

14. What per cent, is equal to a dividend of 81,000 on $30,000 
stock 1 A. 5 per cent. 

15. Suppose jou receive a dividend of SI,000, being at the rate of 
5 per cent., on your bank stock; what amount of stock have you* 
[See Lsxv. ease iv.] A. «30,000. 

18. Suppose a merchant to have been an original suhscriber for 
500 shares, of S60 each, in the Banft of America, payable by install- 
ments, as follows : — J in three months, which he sold for 5j- per cent, 
advance ; § in six months, which brought him 6J per cent, advance ; 
and the balance in nine months, which be was compelled to sell at 
8i per cent, discount ; what did he gain by the whole t 



COMMISSION. 

LXXVII. 1. Commission is an allowance of so much per cent. 
made to factors, brokers, and other agents, for their services in buy- 
ing and selling for their employers. 

3. A Factor is a person employed by another at a distance, to 
transact business on his account. 

3. A Broker is a person who deals in stocks, goods, &e., or ex 
changes money, either on his own account or for others. 

LXXVII. Q. Wbat is Commission? I. Factor T 2. Broker! 3. What ia 
the mlet *, How many dollars dops the Poijimission of 2 per cent, on $300 
imoi nl to T— 5 per Cent, on f400? How many dollars must I pay for ehai^g 
15,000, when the brokerage is J per cent.! How much for chai^ng 82,000 M 
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RULE. 
i . The rule k the same as that for estimating -the valve of slocks 
5, If my agent sells goods amounting to $400, what is his comniis- 
Eioji at 2^ per cent.l ffi400X2^ per cent.=810. A. 

C. My correspondent writes me that ha has putohaaed goods (o 
the amount of $5,000 ; what will his commission amount to at 3 per 
cent.1 A. $160. 

7. What is the commission on $417 at 1 per cent.?— at \\ per 
cent.? — at S per cent.? — at 3^ per cent.1 — at 4? per cent.? 

A. 84.17; »6.26j; $8.34; $14.59^; 819.8075. 

8. Suppose a factor purchases 300 pounds of indigo for S2.50 a 
pound ; what will his commission amount to at S\ per cent.? 

A. 848.75, 

9. What does a broker exact for changing 33,700 in bills on llie 
Bank of America, New York, for the same sum on the Phienix Bank, 
Connecticut, the rale of exchange being § per cent.? A. $13.87}. 

10. Suppose a broker purchase on your account 830,000 stock in 
tlie"Great Western Canal," at 13J per cent, advance; what will 
the stock cost, and what will his brokerage amount to at the rate of 
I per cent.1 A. 822,035, cost ; 838.38^. 

11. If a broker recoire 80 cents for changing S400, at what per 
cent, does he reckon the exchange 1 -^- i l*f cent. 

13. Suppose I remit to my factor in New York, $6,000, for the 
pnrchase of flour, and he writes me that the flour cost 810 a barret, 
and that his commission is 3^ per cent.; how manjr barrels of ftour 
shall I receive, after deducting his commission? A. 585 barrels. 

13. Suppose a commission merchant sells on my account SDOj 
bales of cotton, each bale containing 3151b, 8oz.,at 13 cents a pound, 
for a note at six months, and charges 2| per cent, for selling, ani 3 
per cent, more for guaranteeing the paper ; what will be thu biiliince 
due me 1 A. 87759,587.+ 

14. A commission merchant sold SOOhhd. 7gal. 3qt, l.SO-lpt. of 
molasses for 830 a hogshead, for which ha charged 3 per cent, com- 
mission ; what will be the balance due his employer ? 

A. $5823,666.+ 



INSURANCE. 

IjXXVIII. 1. Insurance is a security, by paying a stipulated 
lum, called a premium, to indemnify the party insured against such 
oHses on ships, houses, goods, &c., as may happen from storms, tire, 
ir other accidents. 
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LOSS AND akin. l(ia 

F Indemnity' is called a Policy, and the pre- 
miimi paid for it is usually stated at so much p«r cent, as in the fore- 
gtiing articles. 

3. What is the premium for insuring an East India ship valued at 
825,000, at 15^ per cent. 1 A. 3,875. 

4. What is the premium for insuring 82,000 at 3§ per cent. 1^ 
per cent. 1 — ii per cent, — 5^ per cent. 1 — Tg', per cent. — 8^^ per 
cent.? A. $50; f60; 887.50; »105; $143; »165.33j. 

5. If you effect an insurance on your house for S5,000 at § per 
cent, per annum, what would it amount to in 5 years? A. f93.75, 

6. A manlifaelurer effected an insurance on his factory building 
and machinery, both valued in his policy at S15,GO0, paying a premi- 
um of 3 per cent, per annum. In the second yeat the establishment 
Buffered by Are, as was estimated, 81,200; how much did he save by 
theinsnrancel A. S576. 

7. Suppose you pay a premium of 30 cents on $100 fo' insuring 
«10,OrtO on your house, 82,000 on your furniture, 8450 on your 
books, 8600 on your span of horses, and 8350 on your liai 
buffalo robes and saddles ; how many dollars does the i 
all these articles cost 1 A 



LOSS AND GAIN. 
LXXIX. To find the sum gained or lost. 

RULE. 

1. Find Ihe value of the given rale per cent, as before. 

2. If 1 buy goods amounting to 81,675, and sell them for 15 per 
cent gain, what are my profits? A. 8251.25. 

3. If I sell goods for 10 per cent, loss, which cost me 8500, how 
many dollars do I lose by them! A. 850. 

4. Suppose I buy 4005 barrels of flour for 81RJ a barrel, and sell 
it for g per cent, advance ; how many dollars do I gain hy it 1 

A. 835,I3J.+ 

CASE II. 

To find what price must be demanded to gain or lose a certain per 

RULE. 

5. If the given rate it gain per cent, add it to 100 and multiply Ihe 

LXXIX. Q. When gooils worth fSOO are soM fot 10 per cent, loss, whnt do 
they bring! Wh^t ia the rule ' 1. When c&Iico costs 30 cents per yard, at 
what price mast it be sold to gain S per eont.!— to lose 6 per cent.?— to gain 10 
percent.? What is the niie ? 5. Howisthegainorloss percent ascertained! 13. 
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vat bg that stmt ; but if the rale ij loss per cent, deduct it from 100 
and tmiltiply by the remainder. 

6. If Ibuy aqiiEUitity of wheat for S200 and wish to gain 10 per 
cent, by the sale of it, what must I ask for it 1 A. $220. 

7. A man paid $50 for goods which he pnrchased at auction, and 
which he was g!ad to sell at a loss of 10 per cent. ; what did he re- 
ceive for them ! A. $45, 

8. A man bought a cow for $44 and sold it for 15 per cent, ad- 
vance; what did he get for it' A. 850.60, 

9. A merchant bought a hogshead of moIasseB for $44, and by 
accident, 9 gallons leaked out; what must he sej] the remainder for 
pec gallon, so as not to lose but 10 per cent. 1 A. 73J cents. 

10. Amerchsnt bought lOSbarreleof flour forBlOi-abarrel; paid 
fur carting, cents a barrel, and for assistance in storing it $1,50; 
now how much must he ask a barrel for it to gain 30 per cent. 1 

A. $13,388-1-. 

11. A wholesale dealer in flour bought in one week the following 
Jots, Tiz.~118 barrels for I9j per barrel, 213 barrels for &^ per 
barrel, 315 barrels for 89^ per barrel, and 400 barrels for $10 per 
barrel. His store rent was SIS. SO a week; clerk hire, $17 per 
week, and insurance ju- percent.; what price per barrel wi!l cover 
all the expenses and ^ord hun 15 percent- profit? A. $11.018. -H 

To find the gain or loss per cent. 

13. First find what the gain or loss is by subtraction, then divide 
the remainder by the actual cost. 

13. A merchant bought molasses for 34 cents a gallon, which he 
sold for 30 cents ; whit was his gain per cent. ! 

A. ,55=35 percent. 

14. A grocer bought a hogshead of wine for $75, from which sev- 
eral gallons leaked out ; the remainder he sold for $60- What did 
he lose per cent. 1 [.03 is 2 per cent,, but .3 is 20 per cent.l 

A. 30 per cent. 
16. A man bought a piece of cloth for $20, and sold it for 825 ; 
what did he gain per cent 1 . A. 25 per cent. 

16. A grocer bought a barrel of flour for $8, and sold it for 89 ; 
what was' the gain per cent, f A. 12^ per cent. 

17. A merchant bought a quantity of goods for $318.50, and sold 
them for $299.39 ; what was his loss per cent. 1 A. 6 per cent. 

IB. If I buy a horse for 3150, and a chaise for $350, and sell the 
chaise for 8350 and the horse for 100, what is my gain per cent. 1 
A. iSf per cent. 

19 Bought 30 barrels of rice for 820 a barrel, and paid for trans- 
portation of it 50 cents a barrel ; what will be my gain per cent, in 
■ellingit for 82&.62i% a barrel 1 A. 25 per per eent. 
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INTEREST. 

LXXX. 1. Interest' is the premium' given by the borrower to 
tiie lender for the use of money. 

2. Interest is nsnally reckoned at so much per cent, like sti:cks ; 
it however differs from them in limiting the per cent, to definite' pe- 
riods* of time. 

3. Thus, 6 per cent, per annam' means f 6, and 8 per cent, per 
annum, 98; each for the use of SlOO for one year, and in the same 
proportion for a longer or shorter period of time. 

4. The rate per cent, in most countries is established by law, and 
if a higher rate be exacted it is called usury.' 

5. The legal' rate varies in different countries ; thus, it is 5 per 
cent, in England, and 6 per cent, in our country with the following 
exceptions. 

6. In New York, S. Carolina, Michigan and Wisconsin, it is 7 per 
cent. ; in Georgia, Alabama and Mississippi, 8 per cent. ; and in 
Louisiana, 5 per cent.' 

7. When no mention ismadeof the raieef interest, the lawful ono 
is always understood. 

8. IfA borrows of B 11,000, and agrees to pay him 6 per cent, inter- 
est, that is, SB for every 8100, making t60 interest, A evidently owea 
B at the year's end, $1000 and S60, making ¥1060. 

fl. The sum lent is called the Pbincipul ; the per cent, agreed on, 
the Rate; and the principal and interest added together the Amount 

To find the interest for one year. [See LXXV. 8.1 

K<!LE. 
1. Multiply the principal by the given rate, and cut off two more 

koned ? 3. In what rKspecl 
per cent.! 2. What does 6 per nenU per annum mean 7 3. 
What legal rates are meononed? See 5, S. How [s the 
raw Known wnen it a not mentioned! 7. How many dollars ate due for iJis 
use of J|1|000 for 1 year, when the rate is 6 per cent.! 7. What is the proper 

CiB» L Q. What is Uie rale for finding tlie interest for 1 year ? 1. 



3 Dbtthiti, Linnled; dEterminaU 

4 Pbbiod. Clrciill -, epoch ; a detln 

lowsdiiyiaw. 

T LiaxL. LanAil \ lecordln; M la' 

' >ii'E ; thus, ill Louisiana 10 per cent 
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173 AEITHMETIC. 

HguTCi Ml the product, for cents or decimals, than there are cents or 
decimals in the given sum. 

2. What is the interest of $5000 at 6 per cent, for one year 
What is the amtant 1 

» 5 Principal. $ 5 Principal. 

6 Rate. 3 (I Interest. 

A * 3 , Interest. ^1. S 5 3 Amount. 



3. What is ttie interest of Saooo for 1 year at 6 per cent. 1 Wha 
is the Mnount ! A. Interest »480 ; Amount SS,480. 

4. What is the interest of f 1300 for 1 year at 5 per cent. ?— at i 
per cent, 1— at 3 per cent. 1 A. $60; 848 ; S36. 

5. What is the amount of S500 for 1 year at 7 per cent.?— at 8 per 
cent. T— at 5J per cent.? A. 35; S40; S37.50. 

6. What is the interest of $r.50.6a, and of $453,625, for 1 year aS 
7 per cent. 1 

$650.63 $453,025 A. 845.54o. 3Am. 

7 1 A. 83i,75c- StYbM- 

$45.5434 $31,75375 See rule for pointing off. 


7. What is the interest of $3019-30 for 1 year at 6 per cent.1— at 
5percent.i A. 181.153; $150.96. 

8. What is the amount of $1350.375 for 1 year at 2\ per cent.!— 
at5J per cent.! A. 81294.138+ ; $1333.371+. 

To find the interest for more years llian one. 

1. Multiply the interest of one year, found as before, hy the number 



of years. 

S. What is the interest of $375,875 for 3 years at 6 per cent.1 
The interest for 3 years must be 3 times as much as for 1 year; 
thus, $375,875 X 6 per cent.x3 years=S67.6575, Ans. 
What is the interest and amount— 

3. Of$300 for 2 years at 5 percent-! A. $20; S330. 

4. Of »1,700 for 5 years at 8 \kj cent.? A. $680 ; 83,380. 

5. Of »7.35 for 2i years at 4 per cent.1 A. $.725; S7.97i. 

6. Of44 cents for 15 years at 10 per cent.! A. 8.66; SI. 10. 

7. Of 63ct. 5 mills for 12 years at 5 per cent.! A. $.37^; »1. 

8. Of£^400 for 3 years at 5 percent-! A. £60; je460. 

CASE HI. 

To find the interest for years and months when the rale is 6 per cent. 

Q. Whal ia the inleresl of 8*00 fur J year nt 3 per cent,?— at 5 per cent.?— 
7 percent.!— 10 pet cent.?— 5^ ]wr cent-? Al 8 per cent, what kUI be the 
amount of $200 for 1 year?— of $300?— of $500?— of $600? 

Cask II, What is the mle for finding the interest for two or mors vcars T 1, 
What is the amount of $500 al 6 per cent, for 1 year?— for 2 years '—for 3 
years ?-f<.r 4 veara ?-for 5 years ? 
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I. Mulliply by half the numier of months, and cut off two figures, 
as before. 

a. For at 6 per cent, for every 12 montlis, the r&le for any period 
of time is just half the months of that time. 

3. What is the interest of $400 at 6 per cent, for 4mo.! — for lY. 
6mo.!— for 2Y. 3rao.? 

For 4 mo.^3=S, 
$400 $400 $400 rate ■ I Y. 6 mo = 18 

S 9 13^ rao.-^2=9,rate;3Y. 

^■88.00^. $ 36.00 A. 8 54. 00 3 mo-^ST mo.Vs^ 

4. Recollect, when no mention is made of the rate of interest, 6 
per cent, is understood. 

What is the interest and amount — 

5. Of S600 for 10 months! A. f30; 8630 

6. Of*l,600 for 8 months! A- 864; 81,664 

7. Of»34.6r5for6monthst A. 81.04; 835.7I5J 

8. Of $13,000 for lY. 3 months! A. 8975; 813,075 

9. Of8375.50 for 2Y. 3 months! A- 850. 69 J ; »4a6.l9J 

10. Of 8689.30 for 12Y. 3mo.! A. 8506.635+ ; S11G5.935 + 

II. Oft313.0B fur lY. 11 months! A. $30+; §349.06. 
13. Of ^1500 for 2Y. 1 month! A. £62. 10a.; .£562. lOs 

13. Of 17,000 eagles for 3Y. 5 months! A. 3,485E.; 20,485E 

14. Of 8595.38 for 1 month! A. 83.976+; $598,356 + . 

To find the interest for days when the rate is 6 per cent. 

1. Since any number of days is a certain part of a month, half this 
part will of course express the rate per cent, for the days. 

BULB. 

2. First reduce the days to the fractional part of a month (=30 
days) ; next half this fraction, for the rate per ceal. far the days, 
trith xehich multiply, and point off as before. 

3. Reeollect that a fraction is halved either by dividing its nume- 
rator, or by multiplying its denominator, by 3. 

4. What is the interest of 860 for 15 days ! 8 6 
15 days=2mo.-^2 = J, the rate or multiplier. j 

A. S_ . 1 5 

5. Wiat is the amount of S300 for 15 days! A. 8200.50. 

6. Whatistheamountof8800.40 for 15days1 A. 8803.401. 

Cise HI. When the time consists of ycais and raonlhs, nnd Ihs rate is 6 pet 
cent., how do you proceed! ]. What is the interest o( 8^00 for I ycir anil 8 
months 7— for 2 ^eais 6 months ?— for 3 )>eBra 4 months ! When no per cent. i> 

™C*BE IV. ' Q, What' is (he tu!e for' days when ihe tale is G per cent.! I. 
Why? 2. HowisatracCionftoh^i.' 3. What is the Lnteresl of 860 for 15 
days?— lor 10 days? — for 5 days? — for 6 days? — for 1 day? 
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1. What istlieintBrest ofSa40for lOdayal 
10 days=Jmo.-i-2=J, the rate and multiplier. 



8. What is the Amount of S3,000 for 10 days 1 

9. Whatis the amount of $460.60 for lOdajs? 

10. What is the interest of SI20.C0 for SO days 
30 days=fgmo. — |mo, -^3= \, the rate. 



11. WhatistheamountofHO.SOforSi 

13. Whatistheamountof83678.90for20iiaysT A. $.3(591.163. 

13. What is the interest of $360.60 for 19 days! $360.60 
19 days= j|nio.-i-3=Ji, the rate. j-j 

A. «1 . 1419 

14. Whati5theaniountoft430.30foi 19days! J. S421.63+. 

15. When the days are an even number, it will be more convenient 
to find what pait of a month half their number is, for the rate ; thus, 
for 20 days say 10 days are ^, which is the rale for 30 days. 

16. What is the inleresi of $34.43^ for 6 days? Half the days is 3; 
3d.=^or,Vtno-; then to is the rate. A. *.024435=3ct. 4m.+ 

17. What is the interest of 83.443^*;, for days 1 A.fi^m.+ 

18. Whatistlieinterestoft.34435for6days? j1. «.00»ft + . 

19. What is the amount of S600 for SO days ? A. $603. 

20. What is the interest of S60 for 39 days i— for 28 days 1— for 
27 days 1 — for 26 days? — for 35 days! — for 24 days 1 — for 23 days ! — 
for 33 days 1 — for 31 days ! 

A. (.39; S.28; $.37; 8.36; 8-35; $.34; S.23 ; 8.33; 8.31. 
31. What is the interest of 81,30 for 20d.? — for 19d.!— for I8d,l— 
for nd.i— for 16d.?— for ISd.l—for 14d.1— for 13d.1— for lld.J 

A. 4 mills; Sj'tfm.; ^■x\m.; Z^ia.% 3.^m.; 3m.; S^m.; S^m. 
S^m. 

33. What is the interest of $960 for 10d.t~for 9d.l— for 8d.?— 
for 7d.l— for 6d.1— for 5d.?— for 4d,?— for 3d.!~-for 3d. 1— for ld.1 
A. 81.60; $1.44; 81.38; 81.13; $.(«; S.80 ; $.64; $.48: 
$.33; $.16. 

CASE V. 
To compute the interest for years, months, and days. 

RULE. 
I, Calculate the interest for the days as above, and the interest for 
the years and months by case ni., then add both together. 

Q, When ths days ate an even imnibet, what different method is suggealed? 
15. What is the interest of fl20 for 10 days! Of $1.20 for 10 days? Of 
83,40 for 15 days ?— for 20 days!— for 35 days! 

Case V, Q. To find the interest of 8600 for 1 year 6 months 15 days, bow 
do you obtain the mnldplier ! 3. What is the rula for sueh cases ! 1. 
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3. What is the interest of S600 for 1 year, 9 j 

6 months, and 15 daysl 15 

Say lY. 6mo.= 18mo-i-2=9 ; and 15d.= 5 4 

Go.-^3=J; the whole rate then is 9j. A. $ 5 5.5 

What is the amount — 

3. Of Sl,eOO for 2 years 6 months and 10 dayel A. $3,073 

4. OfS15,000 for 1 year 4 months and 25 days 1 A. 316,362.50. 
6. Of »6,000 for 3 years 3 months and 13 days 1 A. 86,833. 

6. Of 89,030 for 3 years 8 months and 2 days I A, »11,019.81. 

7. Of Sl,260 for 5 years and 25 days ? A. $1,643.25. 

8. Of $1,330 for 3 months and 11 days? A. $1,343.23. 

9. Of S60 for 2 months and 1 day? A. $60.61. 

10. Of S30 for I month and 1 day? A. 830.155. 

11. Of $3 for 7 years 7 months and 7 days? A. $4,368tV. 

12. Of 60 cents for 10 years 10 months and 10 days i A. $591. 

13. Of 30 cents for 3 years 3 months and 3 days! A. l8.358-(-. 

14. Of»l,635 fori day? A. $l.0S5j's-i-. 

15. Of $300 for 5 years 5 months and 5 days 1 A. $397.75. 
16- What is the interest of $600 for 1 year 7 months and 15 days 1 

1/. 7m. I5d. = I9lmo.-^2=9J percent. A. S59.50. 

17. Hence, we may take half the months and days together, or 
separately, as is most convenient, 

18. What is the interest of 82,400 for 3 years fl months and 10 
days? 45jmo.-T-2=22j, the multiplier. A. $544. 

19. What is the amount of 840.80 for 5 years 3 months and 7days 1 
63s''b^-3=31^J per cent. A. 53-699tV 

SO. What is the amount of 8300 for 3 years 8 months and 5 days 1 
33jmo.-^2=16T'Tper cent. A. 8348,35. 

31. What is the amount of 81,300 for 12 years 11 months and 39 
days? A. 83,135.80. 

Note- — Few examples occur more difficult than the last, and it is 
solved with one-third the usual number of figures required by other 
methods. 

To compute the interest between ditfeient dates. 
RULE. 

1. Write down the later year, and on the right, the months and 
days of that year that have elapsed; do the same with the other date. 

3. Subtract the earlier from the later date, as in Compound Sui- 
Iraclion, always reckoning 30 daj/s to the month, and 13 months tt 

Q. What IE the multiplier for 2 years 6 months 10 days 7— for lY. 4m. 25d.T— 
for 3Y. 3m. lad.?— for 3Y. 6mo. 5d.7 Wlial is tbe interest of 830 for lY. 4mo. 
15d.?— for lY. 6mo. lOd.!— for 3V. Brno, ard Sd.? 

Cask VL Q. Describe the whole pnxtES in castinE the interest betweei 
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the year f the reTnainder will be the required lime, wilh which proceed 

3. What is the interest of $180 from September 20th, 1836, to 
April 5th, 1839 1 

In 1839,3 months [viz. Jan. Feb. 

Maiuh] and 5 days have elapsed ; and 

Years. mo. d. i!,ere have elapsed in 1836, 8 months 

" ^ Q ^ R ' on ^"'^ ^^ days. Subtract, saying SOd. 

ISA± ° ^ from 30d. leaves lOd-, and 5d. = 15d. 

Time 2 . 6 . 15 g^^. Nextfind theinlerest of the9l8f 
for the 2Y. Brno, and 15d. as before. 
A. SS7.45. 

4. What la the interest of $320.40 from March 27, 1837. to Feb- 
ruary 12, 1838 1 

5. NoTB. — According to the table at the bottom of the page, if the 
da"i were Febmary 30th, for instance, it would be expressed 1829, 
Imo. 30d.; bet as it is the 12th instead of 20th, call the later date 
1828, Im. tad. Against March in the same table we find 3m, SOd.; 
then call the earlier date 1837, 2m. 27d, A. $16,821. 

0. What is the interest of $1,640 from July 5th, 1826, to June 
30th, 1838 1 A. $193.70. 

7, What is the interest of $415.30 from April 1st, 1828, to Sep- 
tember nth, 1830? A $60.9106, 

9. What is the interest of $840 from June 11th, 1820, to April 
SOth, 18331 A. $93-60, 

9. What is the interest of $60.50 from March 1st, 1819, to No- 



Since 30d. in reckoning interest = Im., 

then 31d. = lm. Id; therefore add Im. to 

9m. = 10m., and subtract lOm. Id. instead 

of 9m. 31d. A. $34.16. 

ist of $840.60 from May 31sl, 1838, to June 

a&, laau i A. $104.334t^s- 

12. What is the interest of f 120.50 from December 1st, 1815, to 
May31,1820l The required time is 4Y. 5m. 30d., but as 30d.=l 
month, call the whole4Y. 8 montlis. A. 832,535. 

13, What is the interest of 875.80 from August 31, 1837, to July 
iBt, 1830! A. T i me, 2Y. lOmo.; Int. S12.88y°ir. 

Q. How ia April Sth. 1839, and September 20th, 1836. wrillen downf 3 
In tuning 1S32Y. 9in. aid from 1S34Y Goi 5d hpu is the 31d Bubliacled? 10 



vember 21 at, 


1825! 


10. What: 


is the inte 


5th, 1834! 




Y, 




18 3 4. 


6 . . 


18 3 2. 


9 . 3 


Time I . 


8 . '. 


11. What: 


is the inte 
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14 What ia the interest of 875.80 from March Ist, 1836, to May 
31, 1S401 J- 819.339. 

15. What is the amount of S14.30 from December 25th, IflST, to 
January 19th, 18401 ^. 816,073/,,. 

16 What is the amount of S715.20 from NoTember 10th, 1827, to 
Febraarj 20th, 1838! A. 8727.19. 

17. What is the amount of 550.60 from February 141h, 1829, to 
August 4th, 1831. A. 858.105^1,. 

18. What ia the amount of 8500 from March 31sl, 1830, to July 
1st, 18351 A. S657.50. 

19. Suppose that A, on the 11th of October, 1S35, borrows of B 
$1700.50, for which he is to pay interest ; what does A owe B on 
the lltb of January, 18371 A. *l,e28.03|- 

20. Suppose a note of S300 which is on interest from July 5lh, 
.^^36, is paid June 17th, 1838 ; what sum of money will cancel the 
iebt! A. S335,10. 

21. If a merchant borrows $10,000, April 1st, 1898, and October 
16th, 1830, pays $11,000, how much will he then owe, including the 
interest? A. 8525. 

22. A and B, on settling their accounts, found a balance due A 
of 8320, for which B gave his note, dated Boston, July 5ih, 1838, 
with interest. On the 1 1th of December, 1840, B paid A $400 ; 
how did the balance stand then '\ A. A owes B S33.23. 

CASE VII. 
To compute the interest more accurately for days. 

1. By reckoning 30 days to the month and 13 months to the year, 
we get for 360 days the interest foe 365, being a gain of 5 days inter- 
est in a year.* 

2. Since 5 days are ,'j of IT., or 13 days, for instance, ^Vs of lY., 
therefore — 

3. Mtdtiplymg the interest for 1 year, found as before, by the days, 
and dividing by 365, {but in leap year by 366,] or deducting Vs /""Om 
the interest computed by case v., gives the true interest. 

4. What is the interest of 814,600 for 90 days at 7 per cent.1 
14,600x.07K90-^386. A. S353. 

5. What is the interest of 8438,000 for 300 days? What the in- 
terest for [300d.-i-30d. = ] 10 months, computed by case v. 

A. $31,600; 831,900. 

6. When our national debt fell a little short of f 133,735,000, 

CisbVII. Q. What error is there in Ihe last rule! 1. What ia Ihe general 
■•-""■' ,'j, or why divide by 73 ? a. What are the mulli- 



S lying »nil divi 
sysT-fotlSO, 
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178 ARITHMETIC. 

wliat would be the diiFerence between computing its interest by the 
present method, and computing it by case v., reckoning the rate at 6 
per cent, and the time 200 daya 1 A- 856,500. 

7. What is the interest of 8374,500 at 4 per cent for 160 days of 
a leap year 1 A.- f 4,500. 

8. Suppose the hank of England, throagh which the national re- 
venue, being about $310,000,000, is annually collected, ahoulii receive 
the interest on that sum for 299 days, how much would be gained by 
computing the interest by months instead of by days! A. ffil4O,O0O. 



To find the ii 









1. Find the interest for the given time, as if it viere 6 per cent., 
then multiply it by the given rate and always divide by 6. 

2. For 1 per cent, is b of 6 percent, 2 percent- 1 or ^, 3 percent 
|ori,&c.* 

3- What is the 



M f600 for 1 year 2 months and 15 days 



.600 




Or, since 5 per cent, is i less 


1.5 
4 2.0 

$ 4 3-5 atepercent 


than 6 per cent., we may simply 


deduct i of the interest of 6 per 


cent, from itself, as follows,— 


5 given rate. 


Thus, 6)843.50 inl, at6 per cent. 


6 } 3 1 7.5 


7.35 


A. 9 3 6.3 5 at5percent 


A. S36.35int. at 5 percent. 


4. What is the interest of $340 for 3 years G months at 3 pet 


cent. 1 


A, sia 


Case VIII, Q. Whm is the rule for finding the interest for any period m 


time Bl any rale per cent. T 1. Why? 3 


In computing the interest of^BOO fci 


lY. 2m. ISd. at 5 per cent,, what would 


you mult'ply«nddivideby?3. Con- 


suit the reference from 2 at Ihe boltom 


and tell how the process may be abljre 


Tialcd when the rate is eitlier 2, 
ciple is 60 dollats and the time 


3, 4, 5, 




in- 


10 days, what is the interest at 2 per cent. 


at 3 per cent, ?-- at 1 per cent. ?-at 8 pe 


tceot.I-atlapercent.? 


• Hence when tie gisen 


For 


1 per cent. =^= -diiide bj 6. 




For 


Sp=r.=n,. =f =.f-dmds by 3 
S per cent. = | =^ -divide by 3 




raleisnoiepercent. we may 


For 




findtheintereatatOperccnl. 


For 


i^^z"4-'-:^i j 












u before, then proceed with 


For 


T^rrnt. - J-'J-add"" 




that interest aeeording to the 


^t 


B percent. - S = U-add 
Operoan,. =:J=l|-add 




directions in the adjacsnl Ta- 


For 




luL 


For 


i'Z™".'- = V = il^d 




For 


!pc,«m. = '/=3 -ffiuluplyby3 
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INTEREST. 179 

6, Of «360 for lY. 8m. at 5 per cent. i A- «30. 

6. Of $480 for 5Y. 4m. at 1 per cent. ! A. «25 60. 

7. Of S6.60 for lY, 8m. at 7 per cent. ? A. SO. 77. 
ft Of$3.30for3Y. 4m. at llpej-cent.1 A. $1,173 + 

9. Of $120 fur 8Y. 4.m. at 13 per cent.' A. $130 

10. Of«630for2Y. Gm. atSlpercent.] A. *I51.13^. 

11. Of »1.30 for 9Y. 2m. at 1 If per cent. ! A. S1.978JA. 

12. Of«720for IY.4m. at 13| percent.! A- 8131.20. 

13. What is the interest of $1,300.60 from January 1st to the 
18th of April following, at 1 1^ per cent. % A. S41.037tV. + 

14. What is the amount of «500 from July 13th, 1833, to October 
27tli, 1835, at 5| per cent.? A- *565.804rV + 

CASE IX. 

A. concise method of finding the interest at 7 per cent., being tlie 
legal rate in the State of New Yokk. 
RULE. 

I, Commute the interest as be/ore for 
iAi.! interest to itself. [See ease vh ~ 



I8i montha^2 = a}, 



3. What ia the interest of $60 for 3 years 4 months 
ceut. 7 A. S 

4. What is tJie amount of 8180.60 for I year 6 months 10 days at 
7 percent.? A. 8133.497t'„. 

5. What is the amount of 9341.30 at 7 per cent, for 6 months 20 
clays T— for Im. Id.?— for lY. 4m. 5d. !— for 2Y. 6m. 35d.1 

A. S350.58; S343.653; 8963.946; f 984.583. 

G. What is eho diiference between the legal interest of S10,000 in 
New York, and the legal interest of the same sura in New England, 
from April Ist, 1836, to October Ist, 18401 A. S45l> 

CASE X. 

To find the Principal at interest. 

I. What is the interest of SI for 1 year 8 months! A. iO cents. 

3, If the mterest of f 1 for lY. 8m. is 10 cents, what must be the 
interest of 83 for the same time? What of S3!— of i5 !— of $751 
— of»819.75l A. S.80; $.30; $.50; $7.50; $81.97^. 

3. If the interest of $1 is 1 cents, what sum will he required to 

CiSE IX. Q. What is the rule for the State of New York in which tlio rale 




dzvCoogk' 



ISO ARITHMETIC. 

draw 30 «enls interest! What to draw 30 cents? — 50 cental— 
87.501— $81.97^1 A. «2; 83; f 5 ; £75; 8819.75. 

BULE. 

4. Divide the given interest hy the interest of 9l, for the given rate 
and time, the quotient vjUl he the required principal. 

5. What sura of money put at interest 1 jear and 8 months will 
gain $30.G0! 

Note.— Divide«30.60bytheinterestof$i for IT.Sir,. A. f206. 

7. What principal wjli gain f200 in 4 Y. am! A. fSOO. 

8. Suppose a gentleman's income from his property is 84,801) per 
annum, how much is he worth 1 A. S80,000. 

8. Suppose the interest of a. certain sum for 3Y. 6m, is 3300 ; 
what is tlial sum 1 A. S3, 000. 

10. What is that sum the interest of which at 7 per cent, for 5Y. 
4m. isS738. A. 81,950. 

11. What sum is that whose interest is 3300.104 jV for 10 yeats 
fl months, at 4 per cent. i A. 8465.36. 

12. Suppose a note which was dialed February 15th, 1828, had 
accumulated 860 interest on the 15th of August, 1830 ; what was the 
principal of the note? A. WOO. 

13. A merchant on a note receivable dated May 5th, 1820, cal- 
culated tlie interest up to September 20th, 1833, the time of its 
maturity, and made it 83,645, noting it down. When the debtor 
called to pay the note, it could not be found ; can you tell what was 
the face of the note, and what sum ought to be considered full pay 
ment of the same. 

A- 819,000 principal + 33,645 =$31,645 full payment. 

To find the rate per cent. 

RULE. 

1. DvBide the given interest by the interest of the principal al 1 
per cent, for the given time, the quotient will be the rate per cent. 

3. For the required rate is of course as many times greater tlian 
1 per cent, as the given interest is greater than the interest at 1 

3. What is the interest of 83,000 for 1 year at 1 pet cent. !— at 
6 percent.? A. $30; 8120. 

4. If 830 interest is gained in one year on 83,000 ; wliat per cent. 
will gain six times as ranch — that is 8130 in the same time' 

8130^30=6 per cent. A. 
Case X, What is ihe mle for finding the principal 7 4. When Ihe uitereal 
is SZO,60 and the time lY. 8m., how is the principal foun.lT 5. What ia B sen. 
tUman worth when his interest nwney ia 82.400 per annum? When it ie 
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5. What |er cent, is $3 645 interest on $16 000 for 3 yeara4 
months 15 days 1 A. 6 per cent. 

6. Supposes noteof*2 918 has acquired from Pebniary Ist, 1825, 
to December 16th, 18S7, $58 7. 24 J, what must have been the rate 
per cent. ! A. 7 per cent. 

CASE XII. 

To find the time in interest. 

1. What istheinterest offaOOfor oneyear' A. 812. 

3. If the interest of 3200 for one year is 912, howmany years will 
be required to gain 8241 A. 24-f-12=9 years. 

3. Therefore, as many times as the interest of 1 year is contained 
iD the given interest, so many years will he required to gain the true 



4. Divide the given interest by the interest of the principal/or one 
year at the given rate. 

5. How long wili 8600 be in gaining S721 A. 2 years. 

0. How long will S1,000 be in gaining $190 ?— «180 1— $340 1 — 
«3uO?-^$3601 A. 2V. 3Y. 4Y. 5Y. 6Y. 

7. Wliat time will be required for $356.76 to gain »53.5141 

A. 3 years months. 

8. HowloBgiill $l,800heingaining$7031 A. 6Y. 6m, 

9. What time will be required for $2,500 to gain $470 at 8 per 
cent.1 A- 3Y-4m. Sd. 

10. Suppose 1 raeic-e $157 as the lawful interest of $1,300 for a 
certain time, what is that /eriod of time ? A. 2Y, 2m. 5d. 

CASE XUI. 

To find the date from >*hii-h the interest begins or ends, that is, to 
Snd the later or earlier dale. 

1. When will $5,000 on uiterest from October 6tb, 1830, gain 
4762.50. 

2. The time found by the !ajt case is 2Y. 6m. I5d. 
1830Y 9m fid Since 3m. 21d. of the year 1833 

2 Y. 6 m 15 A ^^'^^ elapsed, it brings the year, 

1 a ' q ' q V " — o "aiT ^^ '''^ reference in case vi. 3. to 

1 » i 6 \. i m. 21 d April 2ist. X April 2Isl, 1833. 

3. To find the earlier date, we may subtract the time between the 
•wo dates, from the later date, thus, 

AprU21st,1833 = 1833Y. 3m. 31d.=the later date. 

_ 2Y . 6m. 15d. — the time between the dates 
A. 18300ctober6=1830Y. 9m. 6d.==the earlier date. 

RITLB. 

4. Having found the intermediate time by the last case add il ta 
ci^"xir~Q" Wli^t is tbe rule 'or fin<l[ng ihe time ? 4. Why ? 3. Wh'^ 

nniowiU ba teqiiircdfat gJOO tocirawS30intL'resi^— wImw 8-13'— trii> 
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the earlier dale for the later dais, and mUract it from the later daU 
for the earlier date. 



6. Paid, July 5lh, 
date did the interest 

6. Suppose a note of $600 



I on a note of »G00 ; from whai 

A. March 5th, 1837. 
a March 5tli, 1837, when will 
it to «48! A. July 5th, 1838. 

7. Suppose I pay $43, August 23d, 1833, it being the lawful in 
terest on a note of $350, what is the date of the note ' 

A. June 11th, 1836. 

8. On the 5th of June, 1820, araerchant paid «260, the interest od 
a note of SlOOO ; when did the interest commence 1 

A. February 5th, 1916. 

9. If a man tells you ne holds in hishanil a notojof $3,600, the In 
terest of which from its date to Oct. 29, 1830, at 7 percent., amounts 
to $1,4385, anil requests you, without seeing the note, to name its 
date, could you do it? A. February 14th, 1825 



INTEREST ON NOTES. 

LXXXI. 1. A NoTi 
of money, or its value in _ 
oi at some future day, atid hence, all notes are called promissory notes. 

2. A Negothblb Note is one which is made payable to A- B-, 
or order. 

3. By indorsing a note is understood that the person to whom it is 
mode payable writes his name on the back of it, and thereby becomes 
responsible for its payment. 

4. When, however, a note is not paid at maturity, the responsi- 
bility of the indorset ceases unless he be notified of the fact within 

he time prescribed by law. 

5. A person holding a negotiable note may transfer it by indorsing 
it, and whoever buys it may lawfully demand payment of the signer 
of the note, and if the signer refuses, from inability or otherwise, to 
pay it, the purchaser may lawfully demand payment of tiie indorser. 

6. If a note be made payable to A. B., or bearer, then the signer 
only is responsible to any one who may purchase it. 

7. Unless a note be written payable on some specific future time, 
it should be written " on demand," but should the words " on de- 
mand," he omitted, the note is supposed to be recoverable by law. 

8. When the words " with interest," are omitted, a note is not sup- 

CisE XIII, How is the dates from which the interest begins or ends ob- 
tamed T 4. How far wiU the 3 first months and 21 days carry the year! 

LXXXI. Q. What j3 a noteM. When is a note negotiable? 2. What 
docs indorsing a note imply ? 3. Is Ihe indorser holden after it is due ? 4. How 
is B negotipble note Ironslerredt 5. When is the eigner only responsible f 6. 
When >ho«k>-i BOle be written "on demand?" T. 
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pospd to be on interest. Except when a 
day becomes due ; it is then considered on 
paid, though no mention be made of inteiee 
8. No mentionneed be made of the !■□(« 
is settled b; law, and will be collected ac 
State where the note is da.ted. 

10. If two persons jointly and severally sign a note, it may be col- 
lected by law of either. A note is not valid, unless the words " for 
value received," be expressed. 

11. When a note is given payable in any article of merchandise or 
property other than money, deliverable on a specified time, such 
articles should be tendered in payment at said tinie ; otiierwise, the 
holder of the note may lavriully demand the value in money. 

12. The person who gives a note is called the Signhk or Dhawer, 
and when the note is indorsed by a third person, the Principal, be- 
cause the holder of the note looks ^»-j< to liim for payment. 

13. The sum or debt for which a note is given, is called the PftlN- 
CIPAL or Fi.cE of the note: the person indorsing it the Indorses, and 
the person to whom it is indorsed when sold, the Indorsee or As- 

14. When a partial payment of a note is made, the creditor specifies 
in writing on the 6ack of the note, the sum paid, and the time when 
it is paid, acknowledging it by subscribing his name, which is then 
called an Indorsement. Interest when paid, is mdoised as such in 



RVLE. 

15. Find the interest of the note from its date, or the time when 
hie interest commenced up to the lime it is due or paid ; then add- 
ing this interest to the face of the note, will give the rum due, (as 



m case v.) 










(16.) tSOO- 

For value 

live hundred dollars in 

A. «515 due July 1 


received, I 
six months 
, 1836. 


Bo 
, with int 


isTON, January 1, 1836, 
to pay William MarshaU 

Pet EH Stiver. 


117.) seoo. 

For value received, I , 
eight hundred dollars, in two years 
A. $913 due April 1,1830. 


New York, April 1st, 1828, 
iromise to pay Peter Pariey, Esq 
i with interest. [See lxxx. 6.] 



Q. Are all notes on interest? 8. Need the rate of interest be specified! „ 
What is said of a note given by two persons iointly and severally '. 10. What 
of lbs words "forviilue received r" 10. WW of aitieiea specified lobe de- 
livered! 11. WhaldoyouunderstandbytheSignerotDravferof anole? 12. 
By the Principal, and why? 12. By the Indorser? 13. Bv the Indorsee or 
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(18-) Photidence, June 10, 1826. 

Forvaliie received, I promise to deliver unto John Nurthan 

two bales of good cotton, each bale to contain four hundred pounds, 

[valued at 13 cents per pound] on or before the twenty-fiflh day ol 

October, eighteen hundred and twenty-eight, Stephen Tbader. 

The obovB cotton was net leiideied in piiyment till October 35th, 1929, when 
It had declined 25 pet cent, snd was therefore refused, [see 11.1 but when the 
note came to maturity it had advanced 15 per cent. ; now What would the 
debtor have lost if he luid furnished the colton according to agreement, and ho^ 
much does the creditor gain iiy refusing it when tendered ? [See 8 and 11.1 * 
A. Debtor's loss SU.40 ; Creditor's gain S2H.76, 



When there is only one indorsement or payment. 

19. When a settlement is made within a short time from the date 
or commencement of interest, it is generally the custom to proceed 
according to the rules in the two following cases. 

RULE. 

20. Find the amount of the principal for the tvhole time, also the 
amount of the payment from the time it was paid to the lime of settle- 
tneni ; then deduct the amount of the payment from the amount of the 
pTiTicipal, the remainder \oill be the balance due. 

(32.) »200. Boston, July 1, 1838. 

For value received, I promise to pay William Grey, or 
order, two hundred dollars on demand, with interest, 

Joshua Huckihs. 
Onthisnote there was IhefoDowms indorsemenl. Received, December 16th, 
1838, seventj-five dollais. What was the balance due March IGth, 1839 X 

Principal, f200.00 

IntereEtfroniJnIylsl, 1838, loMai^ieih, 1839, ■ - ■ 8.50 

Amount of principal for 8j- inonlhs $208,59 

Payment, $75.09 

Interest from Dec. 16, 1838, to Mareh 16, 1839, . - l.\2\ 

The amount of payment for 3nu). deducted, - - - - f 7S.iZ\ 

Balance due March 16, 1839, Answer, f 132,375. 

(22.) $1,800. Boston, September 10th, 1830. 

For value received, I promise lo pay John Frothing, 
01 order, eighteen hundred dollars in one year with interest. 

Jehiel Johnson. 
The following payroenl was made. Januaiy 25th, 1831, received si. humired 
dollars. What was the balance due July 15th, 1831 1 A. $1,274,50, 

Case 11. Q, When there is only one indoisement how do you pio- 
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{33.> »eOO. New York, August ath, 1835. 

For value received, I promise to pay Messrs. Brown 
and Catlin, sis hundred dollars, on deinand, with interest. 

Thomas Tippletos. 
Oi. this note was the following indiiraemeol. Received, May Ist, IS3C, font 
hundred and fifty dollars. What ia tho sum due July 151h, 1830 ! [See 
LXXX, 6.] A. 1183 841. 

CASE III. 
Wlien there are two or more indorsements 

RULE. 

24. Find the amount of each payment and of the principal as 

be/nre; then deduct the total amount of the paipnents from the amount 

of principal. 

(25.) S300. Hartford, April 1, 1825. 

For value received, I promise to pay Rufus Stanly, ot 
order, three hundred dollars, on demand, with interest. 

Simeon Thompson. 
On this note were the Ibilowang indorsements. Oct, 1st, 18a5, received one 
hundred dollara : Ajiril IGth, 1826. receiveJ fifty dollars ; Deo. 1 st, 1827, received 
one hundred and twenty dollars. What was Ihe balance due April let. 1828 1 

Principal, S30O.O0 

Interestoflheprincipallo AprinBt,l82a, .... - 54.00 

Amount of principal for 36 moutha, S354.00 

First payment OcU 1st, 1835, 3100.00 

Interest to April Ist, 1828, (30mo,) 15.00 

Second payment, April 1 6, 1826, .... 50.00 

Interest to April lat, 1B28, 5.87 

Thiid payment, Dec. 1st, 1827 130.00 

Interest lo April Isl, 1838, (4mo.) .... ■ 3.40 

Amount of payments deducted, $393.37 

Balance due April Isl, 1829 Answer, $fiQ.73 

(36.) »500. New Haven, July 1st, 1825. 

For value received, I promise to pay Peter Trusty, or 
bearer, five hundred dollars, on demand, with interest. 

James Careless. 
/mZorsemcnte.— Received, July 16th, 1^6, two hundred dollars. Received, 
.lanuary 1st, 1827, forty dollars. Received, Marct 16tb, 1837, two hundred 
and thirty dollars. What sum remained dne July 16th, 1838? 
_^__^___ Reaalla, 591.35; 516.10, A. SE75.15. _ 

(37.) $1,000. PoRTLANt), Jarmaty 16th, 1820. 

For vdue received, we jointly and severally promise 
to pay to Stimpson and Ripley, or order, one thousand dollars, oa 
demand, with iaterest. William Bird. 

James Bembnt. 
On the back of this note were the following indoraements, viz.— Received, 
March 16th, 1821, ail hundred dollars. Received, May lal, 1833, one hundred 
and twenty dollars. Received, July 16th, i822,Dne hundred and eighty dollars. 
What was the balance due January 16lh, 1823? 

_____^_ Results. 1180; 1)7 50. A. S203.50. 

"CisK UI. Q. When there ate several indorsements what is the rule ? 34. 
16' 
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New York, June lat, 1835. 
ir months from dale, we jointly and Eeverally pro- 
> paj Timothy Dickens and Co. fiye thousand dollars, with 
d. James Roter. 

John Towns end. 

il, OolrjlKr Isl. I83S, one thousand dollars. Received, 

January ISili, IKJE, one Ihoua.-md dollars. Received, March 36th, 1836, one 
tliousanddplWa. Received, April lat, 1836,one thousand dollars What was 
the balonOB due July I6th, 1838! [See LXii. G.] 

RbsuIKj. 539375 ; 4133413, A81261,337. 
89. The foregoing rido should be restricted to cases in which set- 
tlement is made within a year from, the commencement of interest ; 
for, beyond that period, its error, in comparison with the legal rula 
below, becomes too important to be neglected. 

30. The rule below is essentially the same as that established by 
the United States' court, and adopted by most of the federal courts 
in the Union. 



31. Find the amounC of the principal to the time of the first pay- 
ment; subtract the payment from this amount, and then find the 
ammint of the remainder to the time of the second payment ; deduct 
the payment as before ; and so on to the time of settlement. 

33. But if any payment is less than the interest then due, find the 
amannt of the sum due to the time when the payments added together 
shall be equal, at least, to the interest already due ; then find the 
balance, and proceed as before. 

In which every payment exceeds the interest then due. 
(33.) $3,400. Boston, Oct. 1st, 1830. 

For value received, I promise to pay Joseph Careless, 
or bearer, Iwenty-four hundred dollars, on demand, with interest. 
John Slack. 
April lat, 1831, of S300. 1 t- . e a ir;j q mj 
nip. Kith.nwil nf.«.im ^,Y 3^^- 6™>-' Bmo. 15d., 3mo. 15d. 



Indorsement, Dec, lOlh, 1831. of S300. 
Indorsement, April IsE, 1833, of #900. 
Settlement. July aist, 1833. What was the balance due ? 

Principal of the note, $2,400,00 

Interest, April lat, 1831, 72.00 

Amount, April 1st, 1831, »3,47e,00 

Paymanl, April 1st, 1831. 200.00 

Balance, April 1st. 1831, 8:^,372.00 

Interest, Dec. 16th, 1831, 915.56 

Amount, Deo. l«h, 1831, $2,368.56 

Payment, Dee. 16th, 1831, 300.00 

Q. What is the General Rule when each payment exceeds the interest then 
due? 31, What, when any payment is less than the interest due? 33, Fron 
what source is the rule derived ? 30. When may the fomier rule be employed ! 20, 



Payment, April 1st, 1832, 
Balance, April 1st, 1832, 
iiiieresi, July 31al, 1833, 
Balance, July 21st, 1S33, 



t2,0G8.5a 

36.20 

82,104.78 



Received, April 2l3t, 183G, 
Receii-ed, Aug. 6t!i, 1836, 
Received, April aeih, 1837, 
Received, Sept. llUi, 1837. 
Received, April 1st, 1838, 



1 Time. 9, 

20, 1, 3. 
y Results. 

21407; 112 



20, 3, 15, 8, 20, 4, 15, 6, 

84833; 71318; 44408 { 
1. 

Answer, 113.05. 



EliMPLBS 
In ishieh every payment does not exceed the interest then due. 
35 On a note given for «e00, dated March 1st, 1822, with inter- 
e"^ there were indorsed the following sums. 
May Ist, 1833, received S200.1 
June 16th 1824, received S SO. 

Sept 17th 1825, received $ 13. I Time— 1, 2, 1, 1, 15, 1, 8, 15, 1, 7, 
Dec 10th 1825, received S 15. f 15, 10, 15. 
Match Jst 1826, received $100. 
OlI leth i827, received fl50.; 
'J ttlempnt August 31st, 1828. What was the balance due? 



Pnnei 



£600 OC 



Interest May 1 1823, 
Amouit Mayl 1823, - . 
Payment M<i3 1, 1823, - 
Balance, May 1, 1823, ■ 

Amount, June 16, 1824, 
Payment, June 16, 1824, - 
Balance, June 16, 1824, 

Amount, March 1, 1826, 
Payment, Sept. 17, 182S, - 
Payment, Dec. 19, 1825, 
Payment, March 1, 1828, - 








■ ■ - 43 

- - . 8642 

. . . m\ 

- - - SiTT 

■'•'.' m\ 

■ ■ ■ 40 

- - - S45T 

. S 13.00 
S I5.0O 
. fl00.00 8127 


00 
DO 

83 
16 


Balance, March 1, 1926. 
Interest, Oct. 16, 1827. 

Payment, Oct. 16,1637, - 
Balance, Oct. 16, 1827, - 
Interest, Ai^. 31, 1828, 
Balance. Aug. 31, 1828, • 


, . . 8304 

.'.'.' mi 

. . - 150 

- - . 818: 

Answer. 8194 


70 
43 


36. On a note dated June 16lh, 1820, given for $900, with inter 
si. were indorsed the following payments : 


' ■: I,enihen,lll>are5orn.ore,add 


anoll 


rcen 


ibi 


"H.Miir^sOianS,r.fi«i 


h^n. 
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„ --, -. ■ I ., .-, 1. 2, 15,2, 11,1,6 

Eeeeived, Deo. lOlh, 1821, ffi 10. 1 15, 1, 6. 



jd, June Isl, 1825, S SO. r Hesulls. B0,6S5; 77,470; 68,037 

Rflceived, Aug. 16th, 1825, $200. 44,319. A. 1483.09. 

Eaceived, March Isi, 1827, 8300. J 
Setliement, Sept. lat, 1628 . What was ihe balance due ? 

(37.) 81,600. For value leceived, I promise to pay Rufus Stanly, 
r order, sixteen liundred dollars, with interest. 
Albany, July let, 1830. Jonathan Overtos. 

/wIdi-shbbU..— Received, Oct. IGtli, 1830, $200. Jan. 1st. 1831, t20a 
May 26th, 1831, 8500. November lat, 1931, 815. Febtuary I Ith, 1832, $25. 
June 6lh, 1832, fll. November 26th, 1933, $11. December 1st, 1833, $5. 
January 11th, 1933, $34, and the balance November 26Ui, 1835. What wai 
the balance? Time. 3, 15, 2, 15, 4, 25, 1, 7, 15, 3, 10, 15. 

Results. 143,260; 135,355; 78,889; 79,763. A. $946.14. 



Eatsblished liy Ibe Supteine Coun atOa Slale orConaeciii:ut in ie04. 

38. " Compute the interest to the time of the first payment ; if that 
be OTie year or more from Ike time the interest commenced, add it to 
the principal, and deduct the payment from the sum total. If there be 
after payments made, compute the interest on the balance due to the 
next payment, and then dediKt the payment as above i and, in Hie 
manner, from one payment to another, till all the payments are ab- 
lorbed; provided the time between one payment and another be one 
year or more. But if any payments be made before one year's interest 
hath accrued, then compute the interest on the principal sum due on 
the obligation, for one year, add it to the principal, and compute the 
interest on the sum paid, from the time it was paid up to the end of 
the year; add it to the sum paid, and deduct that stmt from the 
principal and interest, added as above.* " 

"If any payments be made of a less sum than the interest arisen al 
the time of such payment, no interest is to be computed, but only on 
the principal sum for ahy period." 

39. For value received, I promise to pay Peter Trusty, or ordtr, 
one thousand dollars, with interest. June lOth, 1834. 

Sl.OOO. James Paywkll. 



July tst, 1825, ti 

Aug. 16th, 1 826, received S157. It;™- i i^ i i ii; i o in r b in 

Dec. 1st. 1826. received 8 87. M ™*- '■ >^' >• ^' "■ '■ ^- ^^' ^ ^' '" 



325, received $250.1 
326, received S157. It- 
326,teceivcd8 87. ^T' 
i28, received J2ia.J 



Setdement, Aug. 26th, li 

le tirat payment by the Con 



■paymepl; bulifildc 
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imonnt, July 1, 182S, 
Paynwnt, July I, 1825, 
Balance, July I, 1835, 
IflWrest, Aug. 16, 182S, 
Amount, Auj. 16, 1826, - 
Payment, Aug, 16, 1836. 
Balance, Aug, 16, 1826, - 



It for 

It, Ang. 10, 1627, - 



Balani 



1, Feb. 1 



Amount, Feb. IB. 1838, 
Payment, Feb. 16. 1838. 
Balance, Fell. 16. 1828. 
Interest, Aug. 26, 1828, - 
Balance, Aug. 36, 1828, 



1. 8-178.94. 



(40.) $875. For value received, I promiBe to pay Daniel Bur 
gees, or order, oight hundred and Eeventy-Iive dollars, with interest 

Hartford, January 10th, 1831. Hbnry Frothing. 

7i£do«™enM.— Received $260, August 10th, 1821. $300, December I61I1, 

1835. $60, March 1st, 182a $150, July 1st, 1627. What was there due 

September 1st, 1338 T Time— 3, 7, 1, 4, 6. 1,01, 6,15, 1.2. Reaulls— 80.313, 

60,818; 54,990; 41.777. A. $447.01 



COMPOUND INTEREST. 

LXXXII. 1. Compound Interest is the premium given for the 

use of both the principal and its interest wheti the latter hecomcs due 

and remains anpald. This is sometimes called interest upon interest, 

2. Simple interest implies, as we have seen, (utxx. 3,) that the 
interest is payable annually ; henee, to find the eomponnd interest, 
we may proceed as follows: 

BULB. 

3. Find the amount of the principal for one year, (.unless a different 
time be named,) then of this amount as before, and to on to the time 
of settlement. 

4. Subtract the given sum from the last amount, and the remainder 
iirill te the compound interest required. 

LXXXIL Q. What is Compound InWrest! 1. What is the rule fot finding 
the amount! 3. What, for Ending the compound intcreslT 4. Why should the 
interest be compounded annunllyl 2. 
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6. What is the compound interest of $500 for 4 years ? 

Ji. S131.S38A+- 

7. What is the compound interest of $15,000 for 5 years at 7 pet 
cont.1 A. B6038.3755-V 

8. What is the amount of $13,000 for 3 years at compound inter- 
est, the rate being 4^ per cent.1 A. $14835. 159. 

9. What will $600 amount to at compound interest in 4 years at 
7 per cent., the interest being payable semi-annually? Find the 
amount of $600 for 6 months ; then of this amount for another 8 
months; and so on for the whole time. A. $790,079. 

10. What will be the compound interest of $140 for 3 years, it 
being payable semi-annoaliy ! A. $27.16, 

11. What is the compound interest of Sa40, payable quarterly, for 
a years, at 7 per cent.? A. 835.738, 

13. What is thecompound interest of ai,000for2yearsat3S per 
percent, payable quarterly! A. $79. 18. 

13. What is the compound interest of $750 for 5 years and fl 
months, payabJe annually! Find the amount for 5 years, then for G 
months. A. $283.78. 

14. What is the amount at compound interest of $300 at 7 pei 
cent, for 3 years 4 months and 15 days! A. S377.15. 

15. If a note of »60.60, dated October 25th, 1836, with the interest 
payable annually, be paid October 26tb, 1840, what will it amount to 
at compound interest ! A, 876.51. 

16. Find the balance due on the following note, (by lxxw. 31,32,) 
compounding the interest annually. 

81,000. On demand, for value received, I promise to pay John 
Steams, or order, one thousand dollars, with interest. 

Joseph Disooi.'nt. 
Hartford, August Ist, 1830. 

This note has SSOO indoisal on the book of it January mh, 1836, and w» 
paid in full Februaij Ist, 1940. A. f HOT. 45 



dzvCoogk' 



'KREST. 191 

17. If the namber of colored persons in the United States at the 
present time (1840) be, as is supposed by some, three millions, and 
tlieir rate of increase 25 per cent, in ten years, what will be their 
number in I860!— in 1900t A. 4,687,500; 11,444,090. 

18. As S3 at compound interest amounts to 3 times as much as SI ; 
$3, 3 times as much, and so on, we may make a table containing the 
amountof £1 or SI for several years, by which the amount of any 
Bum may he easily found by simply multiplying once. 



Shou 



It 5, 6, andl per cent. 
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6 per cent. 
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3 3 19 4 3 
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6 13 3 5 5 



19. What is the compound interest of $30.15 for < 
cent. ! By the Taiile the amount of 81 for 4 years \ 
S20.15 = S35.438 + frarn which subtraetin;! $30.15 lea 

A. 

20. What is the compound interest of '■ 
ptr cent,? A. tl,934.30. At 6 per oen 
6 per cent, i A. 91,257.79. 



years at 6 pe 
sSl.362477x 
vea 5.388t^.+ 
$5,388^,.+ 



1,581-6 



At 
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192 ARITHMETIC 

31. What ia the compound interest of S300 for 20 years at 7 pei 
cent. 1 A. S860.90. At 6 per cent. ? A. S663.14. 

23. What is the amount of $600 for 30 years at 6 per cent, com- 
pound interest? A. $3,446.10. For 15Y. 6mo. 1 [See 13.] 

A. « 1,481.07. 

as. To what sum will $500 amount in 17 years i months and 15 
days at compound interest 1 A. 81,376.68 

34. What is the amount of $300 for 45 years, at 7 per cent, com- 
poimd interest 1 As 45 years extend beyond the Table, find the amount 
for any number of years in it at first, say 30 years, then of tliis amount 
for 30 more ; finidly for the remaining 5 years. A. $4,200.49. 

35. What is the amount of $0,000 for 60 years, the compound in- 
terest being at the rate of 7 per cent, i A. $347,678.56. 

26. What is the amount of $600 for 11 years lOmonths and 23 
Jays, at 6 per cent. ! the interest compounded annually ^ 

A. tl,300.394TV. 

37. What is the amount of 8600 for 16 years 8 montha at 6 pet 
ERnt simple interest 1 A. SI,200. 

Note. — By the last two examples, it appears that any sum at 6 
per cent, compound interest, wiil double in It years 10 months and 
from 23 to S3 days, while at simple interest it would require 16 years 
and 8 months.* 



DISCOUNT. 

LXXXIII. 1. Discount is that deduction which is made foi 
paying money before it is due. 

3. Present worth of any sum implies that it is payable at a future 
day without interest. 

3. The PRESENT woHTH, then, is and ought to be such a sum as 
would at interest amount to the debt when due. 

4. Thus the present worth of $106, due 1 year hence, is $100, and 
the discount $6 ; for f 100 at interest for that time amounts to $106. 

5. The discount of any sum is less than its interest ; thus the dis- 

LSXXIU. Q, What ia Diacount! 1. Present worth! 2. What does it 
imply ? 3. What ia the present worth and what the discount of SlOfi, due 1 
jear hencB7 4. What IS tha inlereat of JlOB for 1 year! 5. Which then is 
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fount oi tiueforayeiri's $G, but the interest of $106 for that time 
is ®6.36. 

B. The debt then may be regarded as the amount, the present 
worlh as the principal, and the discount as the interest of this prin- 
cipal but not of the debt. 

7. Hence finding the present worth is the same process in effect as 
ihat for finding the principal in Interest, Case XL, which may be ex- 

RULE. 

8. Bivide the given sum or debt by the amount of %l for tlie given 

9. The quotient will represent the presertt wortk,which taken from 
the debt wUl leave the discount. 

10. What is the present worth of $133.20, payable 1 year and 10 
months hence, and what the discount 1 

Note.— The amount of £1 for lY. lOm. is f 1.11, then 8133.30-i- 
«J.U = SlSO=for the present worth, and «1B0 from ffil33.30 leaves 
S13.20 for the discount. A. *190; $13.20. 

11. For the proof, find the interest of f 130 for 1 year lOmo. then 
its amount ; and if it make SI33.S0 the work is right. 

13. What is the present worth of S660 due I year and S months 
hence 1 What its discount? A, 8fiOO;$(jO. 

13. What sum of ready money is equivalent to $460 due 3 years 
and 6 months hence. What sum is equal to the discount ? 

A. WOO; S60. 

H. If I pay a debt of 81,350, 5 years and 10 months before it is 
due, what sum ought I to pay and what discount ought to he made 
mel A. «1000; $350. 

15. Suppose you have owing to you f3065. 635 payable in 3 years 
e months 15 days, and money is worth no more than 5 per cent. ; 
what sura of ready money can you afford to take, and what will the 
discount amount to 1 A. 89,700; »365.63|. 

16. Wliat is the difference in vsdue between (6699.35 cash, and 
8751.116, due lY. 6m. hence, when money is worth only 4 per cent.t 

-1. 89.35. 

17. If IamofferedgoodsfoF$3,500cash, or for *3,SS1.50on"9 
months ;" which is the best offer, and by hov much i 

A. Cashby«200. 

18. Suppose a merchant contracts a debt of £34,000, to be paid in 
four installments, as follows, viz : one fifth in 4 months ; one quar- 
ter in 9 months ; one sixth in one year and 3 months, and the rest in 
I year and 7 months; what is the present worth of the whole sum? 

A. 833,597.651. 

Q, What tetma in Discount resPmlile Ihose in Interest ? 6. Which operation 
in the one is the same in effect as in the other ? 7. Rule ? B. What is the 
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194 ARITHMETIC 

19. Suppose 1 contract to receive flour at different t 

New- York, on 9 months' credit, and receive as foliows, v 

Jan. la, 1830, ISO barrels at »10 per barrel. $— 

Feb, 20, 1830, 900 barrels at S^ per barrel. 8— 

April 16, 1830, 850 bairels at eiOj per barrel. » 

June 31, 1830, 600 barrels at 811 per bane!, f 

Oct. 10, 1830, 950 barrels at SlOi per barrel. « 

Now suppose I remit the cash in payment as often as ] 
lot of flour, what ought tji be the sum total of all my ri 



DISCOUNT BY COMPOUND INTEREST. 

IiXXXIV. 1. Divide the given sum h/ the amount of •! at com- 
vmmd interest for the stated time; the quotient will be the present 
tDorth, which, subtracted from the given sum, will leave the discount. 

2. For the quotient, vthich is the present worth ; multiplied by 
the divisor, which is the amount of SI for the whole time ; must re- 
produce the dividend, which is the given som or amount. 

3. What is the present worth of »561.80, due 2 years hence, reck- 
oning e pet cent, per annum, compound interest ? A. S50O. 

4. What sum in cash is equivalent to S687,5ISiVa, payable 3 years 
hence, deducting 7 per cent,, compound interest' A. 8600.50. 

5. How much discount for the cash ought to be made on 
83,137.778Yii? due 6 years hence, reckoning compound interest 
yearly 1 A. S637.778y"„. 

6. Suppose I propose to sell you the following note at a discount of 
7 percent, per annum, compound interest; what sum do I ask for it? 

SI1,7S3,47. New York, April 1st, 1838. 

For value received, I promise to pay on the first day of 
September, eighteen hundred and thirty, unto Peter Hunks, or order, 
eleven thousand seven hundred and ninety-two -j-Vi dollars. 

William Nevebfail. 
A. $10,008.09. 

7. Suppose a father's estate was so divided between two sons, one 
20 years eld and the other only one year old, that each on arriving 
" at age" should receive an equal portion. Suppose, also, that when 
the younger brother was 21, the oMer brother's portion, by means of 
annua! loans at compound interest amounted to 83,907,136, how 
many dollars was each to receive when 21 years old 1 A. 81,060. 
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BANKING 

LXXXT. 1. A Bahk is an iticorpocated institution, that deals in 
money. Ita capital, which is limited by law, is nsually owned in 
Bhares by persons called Sloekholders. 

2. The proper business of a Lank ja to make and lend notes called 
" bant nils" which circuJate as money, because the bank is obli>;ed 
to redeem them with specie. 

3. When the banks loan money, it is their custom to take the in- 
terest in advance ; that is, to deduct it from the Jiice of the note at 
the time the money is lent. The note ia thence said to be dis' 
counted, 

4. The lace of every note, therefore, should exceed the sum re 
ceived or wanted, as much as will just equal the interest of the note 
to the time when it is payable 

5. Hence the sum discounted is called the Amount; the interest 
deducted the Discount, and the remainder the proceeds, or more cor. 
rectly, the Present Worth. 

C. A note to be discounted or bankable, must be made payable at 
a future day, and to the order of some person who indorses it. 

7. The indorser, however, is not responsible for its payment unless 
notified that the note ia due and demanded, but not paid.* 

8. The hanks take interest for 3 days more than the time specified 
in tlie note, because the debtor is not obliged by law to make payment 
till the same 3 days have elapsed, which are thence called dayt of 

RULE. 
«. Cast the tntereit on the note for 3 days more Chan the tims 
specified; then deduct the interest from the face of the note, and the 
remainder utiil be the sum loaned. 

10. What is the bank discount on $600, payable in 60 days ' Th» 
interest of 8600 for [60d.+3d.=] 63d. = S6.30. A. 86.30. 

11. What is the bank discount on 81,200, payable 90 days hence, 
snd what would be its present worth 1 A. $18.60 ; 81,181,40. 

13. 81,800. Sixty days after date, for value received, I promise 

LXXXV. Q. What is a Bank? 1. What is said of iu capital? 1. What, 
ofila business? 3. When is a note said to be diacounled? 3. When a panic- 
alar sum is wanted at bank, what sum should be named in the note ! 4, 
Whal are meant by bank Discount, Amount, and Present Worth ? 5. What 

Krticulara must be ubaerred in writing a bankable note 7 6. What is meant 
aproteil? 1. What by 3 daus nf grncc r 8. What ia the rule fr>r ascertain- 
ing ths sum loaned or received ? 9. Wlial sum would be received on a note of 
$60 for 2 months!— -for i months!— for fi months!— for 8 months?— for 10 
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to pay Peter Parley, or order, at tlie Etna Hank (N. York,) eighteen 
hundred dollars. Pbter Paywei.l. 

Suppose " old Mr. Peter Parley " indorses the above note, and it is 
discounted, what sum would Mr. Paywell receive i A. 81,777.95. 

13. What sum would be the present worth of f 1,300 discounted at 
bank and payable in 60 (la>-s, at 7 per cent. ? A. Sl,185.30. 

14. Amerchant sold 350 bales of cotton, each weighing 300 pounds, 
for 13j cents per lb. which cost him the same day 10 cents per lb. ; 
he received in payment good paper for 4 months lime. Now suppos- 
ing he gets this note discounted at bank, what will be his profits 1 

A. »I,683.81,"^^B^. 
' amount must be named in a note in order 

KULB. 

16. Deduct the lank discount onSl for the given lime fromil, and 
divide the desired loan hj the remainder, the quotient will be the ixtm 
or antojint required, 

17. I'or if the quotient, which is the required amount, be multiplied 
by the divisor which is the present worth of SI, for the given lime, 
the process must re-produce the dividend, which is the given loan. 

18. Moat paper at our banks is discounted either for 95 days oi 4 
months. The interest of SI for 3 days (grace) is $.U005, and for 
95d. + 3d.^S.01633 neatly; for 4mo.-f-3<l. = 8.0305; then «1- 
«.01633 = $.()8367 ; and «1-$.0305=S.971I5, tlierefore : 

19. The dinisoT under this rule for any note payable in 95 days, u 
S.98367, and for 4 months, S.9795. 

20. Suppose I want a loan at bank of 814,843.50 for 60 days: 
what sum must be named in the note to obtain that amount of money) 
The interest of «! for 63 days (=.0105) deducted from 81 leavea 
8.9895, for a divisor. A. 115,000- 

31. Suppose your note for 6 months is discounted at bank, and 
(1494.75 passed to your credit ; what must have been the face of the 
notel A. 8500. 

32. If I want from a bank at Rochester, New York, 86,786.50 
for my note at 6 montns, what must be the face of the note ! 

A. 86,000. 

33. Suppose "old Mr. Peter Parley" wants aloan himself at bank 
of S994,50 for 30 days, at which time he expects to be able to re- 
fund it from the profits of his story books, and that Mr. PayweU 
reciprocates the favor shown to him above, by indorsing it ; what 
aum must be specified in the note to obtain that loan 1 A. SIDOO. 
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' PAYMENTS, 



EQUATION" OF PAYMENTS. 

LXXXVI. 1. In how many months will 1 dollar gain as much 
interest as 2 dollars will gain in 6 months 1 A. 6x3 — 12 months. 

3. In how long time will 1 dollar gain as much interest as 5 dollars 
will gain in 13 months 1 A. 60 months. 

3. How many months is the use of 1 dollar equivalent' to the use of 
10 dollars for 30 months 1 A. 300 months. 

4. How long ought you to lend B Idollar to repay him for his kind- 
ness in lending you 100 dollars for 4 months? 

A. 400months=33^ years. 

5. In what time will the use of 100 dollars be equivalent tolheiiso 
of 300 dollars 6 months! 300 dollars for 6 months is the same as 
1 doDar for [300x6=] 1800 months, and 100 dollars is the same of 
course as yJii of 1800 months ; that is, 1800^100 — I8mo. 

A. lY. 6mo. 

6. A having lent B 300 dollars for 9 months, wishes a like favor 
of B, but needs only 50 dollars ; how long may A keep the 50 dollars 
without doing any injustice to B1 A. Z years. 

7. Suppose A lends B 9 dollars to be paid in 9 months, and 12 
dollars to B. paid in 7 months, making in all 20 dollars lent B. Now 
how long ought B to lend A 1 dollar to repay him for his kindness' 
How long ought B to lend A 30 dollars 1 

3x 8=16 ; therefore *8 for 3 mo. = $I for 16 months. 

7X13=84; therefore »13 for 7 mo.^fl for 84 months. 

$30 )100<5mo. A 

8. Then B ought to lend A 1 dollar 100 months, but 30 dollars 
only jV as If ng ; that is, 100-^20=5 months. Therefore 30 dollars 
payable in 5 months is the same as if 8 dollars of the S30 were pay- 
able in 2 months, and the remaining 13 dollars in 7 months. 

9. Proof— The interest of *8 for 2 months is . . 8 cents. 

The interest of ffiI3 for 7 months is . . 49ceots. 
The interest of SSO for 5 months is . . 60 cents, 
RULE. 

10. Multifly each payment by the time, and divide the sum of these 

LXXXVI. Q. In how many monthg wiU 1 doUiir ^ain as much inteinst us 6 
dollars in 3 months T— -as 6 dollais in 4 months? — m B months! Hon long 
ought A to lend ms 12 dollnts to recipiocale > mv favor in lending him b 
doUaisfor 2 months? How long ought 1 to lend you 2(1 dollars to reconpense 
JouforlondingmeonetimeSdollarsfor anionths, and at anothertime iai:cil.»ri 
for 7 months! [See 7.] Why divide by 20 dollais ? 8. What is the rule ! !0. 

Iho 'some imporl"or moaning. " " ' ^''"^ '" '"'^' """""' 
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teeeral products h/ the sum of the payments; the quotient leiU lie i/ie 
mean or equitable time/or the payment of the whole,* 

11. A owes B SaOO to be paid in 6 months, »300 in 13 months 
1500 in 3 montha ; what is the equated tune for the payment of the 
whole' A. 6^. 

13. What is the equated time for paying *3,000, of which S500 
is dae in 3 months, S360 in 5 montlis, and $600 in 8 months, and 
the balance in 9 months ' A. 6^/^^— G^Jmo- 

13. A merchant bought goods amounting to $1,200, i of which he 
was to pay in cash, J in 6 months, and llie balance in 10 months 
what was the equitable time for the payment of the whole ! 

A. 6^ montha. 

14. A merchant proposed to sell goods amounting to S4,000 on 8 
months credit ; but the purchaser preferred to pay | in cash and J in 
3 months ; what time should be allowed him for the payment of the 
remainder 1 A. 3Y. 5m. 

15. A having sold B a bill of goods amounting to $1,200, left it 
optional with him either to take them on 8 months'credit, or to pay 
1^ in cash, 3 In two months, ^ in 4 months, and the remainder at an 
equated time for paying the balance on the terms first named. What 
was that time I A. 4Y. 4m. 



mltion, that nbil is gained by ke 
ly paying It beftirs II Is das. Bu< 
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SIMPLE PROPORTION, 
THE RULE OF THREE, 



LXXXVII. 1. If 1 hat coats S5, what will 4 hats cost 1 A. 890. 

2. If I quarter of 3. yard of blue satin costs 37} cents, what will t 
rardcost^ What will 315y(!. 3qr. oosti A. SI. 50; «473.69s. 

3. If 1 pound of sugar will cost Sj cents, what will be the cost of 
lcwt.l — of Icwt. 3qr.1 A. 89.75. S17.063i. 

4. If 31.135 will buy I gallon of wine, how many hogsheads may 
be bought for $70,875 ? A. 1 hogshead. 

5. If Icwt. 3qt. of sugar cost tl7.50, what will 1 quartet cost ! 
A. $2.50. What will 1 pound cost 1 A. 10 cents. 

6. If 6 bushels of wheat cost tl3, what will I bushel cost 1—5 
bushelscost?— llSbashelscostI A. 82; 810; 8330. 

7. If 400 barrels of flour cost $4000, what will 89 barrels cost ? 
Find the price of I barrel first. A. $890. 

8. If a fann coiisisting of 300 at;rcs sells for $6,150, what would 
a small farm of 50 acres sell for at that rate ? A. $1,025. 

0. When 10 yards of cotton cloth clost 81.50, what will be the cost 
of 10 pieces, each containing 53j- yaids! A. $78.75. 

10. When tea is ^£5. 16s. bylhecwt., whatwill Iqr.of acwt.cost! 
What win 30 chests, each weighing lOewt. Iqr. cost? 

X£1.93.; £1,189. 

11. If 6 ounces of silver wQl make 15 spoons, how many spoons 
tan be made from 8 silver tankards; each weighing Slbs, 6oz. 

A. 800=50doz. 
13. If 50 dozen silver spoorva are made from 8 silver tankards, 
each weighing 31b. 6oz., tow much silver will he required to make if 
dozen, or 15 spoons' A. 6 ounces. 

13. If it require $300 to gain $15 interest in a year, how much 
will be required to gain $100. A. $3000. 

14. If 10 men will mow a certain meadow in 13 days, how long a 
•me will be required for 35 men to do the same 1 1 man will be 10 
imes longer than 10 men. A. 5l days. 



1, PSOFOKTHm, [L. 
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15. If 100 men can complete a job of work in 35 days, in how 
many days will 7 men do the same 1 A. 357^. 

16. If 100 men can do a job of work in 95 days, how many men 
will be required to do the same in 10 days I The less days the more 
men will be required. A. 250 men. 

17. If the interest of a certain sum is SIO for 3 years, what is tha 
interest of the same sum for 12 years 1 A. S40. 

18. If S,400 men can do a job of work in 6 months, how many 
inen, working at the same rate, would do the same joh in 4 months 1 

A. 3,600. 

19. If 461 bottles will hold 5]ihd. SOgal. 3qt. of cider, how many 
hogsheads will 1151 such bottles hold! 

A. 3453qt. = 13hhd. 44eal- Iqt. 

20. If f of a barrel of flour cost S4.80, what will J of a barrel 
cost? A. S3.40. What will 1 barrel cost? A. f7.20. 

21- If ^ of aload of hay cost $10, what will 513i loads cost? 

A. $9,159. 

23. Iffofayardof clothcost86, whatisitayard! If^beSG, 
then I is I of $6 ( = 3) and | are ^ of «6 = S10.— [See wi. 10.] 

A. $10. 
S3. If ? of a barrel of cider is sufficient for a family 9 weeks, how 
long will I barrel last them? — 1 barrel will last them J^ of S weeks. 
How long would 50 barrels last the same f^nily 1 A. 60 times 31 = 
1050w.^^62w.=305°ff years, 

24. K^, of a hogshead of molasses cost $2, what will 120§hhd 
cost? Ihhd, cost V of *2, A. $3011i. 

25. If ^ofayard ofbroadcloth cost $2,40, whatwill^costl 1yd. 
eostf of 83.40=86, then |yd. is foftO. A. »3,35. 

26. When A of » ship is valued at S30.000, what is f of it worth 1 

A. $33,000. 

27. When ? of a gallon of oil costs | of a dollar, how much will 1 
gaUon cost ? How much is 5 of J ? A. Sj. What will 40 gallons 
coat? A. 835. 

28. When J of a dollar will boy | of a bushel of corn, how much 
will 8200 buy? A- 137;bu, 

29. If I of a pound of cassia cost | of a dollar, what will § of a 
pound cost? lib. cost I of S|; and flbcost f of | of $*. 

,A.$?=80 cents, 
SO, If 3 of a yard of cloth cost I of a dollar, what will -i\ of a yard 

cOBtJ ^,8.355, What will 40§ yards cost? ^. »19.06j. 

31. If ^ of f of a cask of lime cost \ of a dollar, what will J of J^ of 

awiskcost! 1 cask costs I of $;. A. 81.31/^. 

C. If 10 men can oetform ajob of work in 5 days, how many men woiiU be 
required W da the aailnem 10 days !— in 20 days? [See 36.] When 4 bushels 
of rye cost $3, what «ill ^ of that quantity coat ? If | of a dollar will buy 5 
Tirds of calico, what oueht ? of a yard to cost ) Wicn | of a barrel of flout 
) of 1 yard! 23. If ^ of a yard of eloUi will 
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33, A man traveled ^ of f of a mile in ^o of an hour ; how fai 
would he go at that rate in | of | of an hour 1 A. Ifj™- How far 
iniofSihoursi J. 77! miles. 

33. If? of a barrel of flour costs S J times | of 2 dollars, what will 
63 barrels cost ] A. $35.23. 

3*. If 6 yards of cloth cost S8, what wil! 1 yard cost! Since 3 
yards are ^ or ^ of 6 yards, then 3 yards will cost -J of the price of 6 
yards, that is ^ of $8, which is S4. A. S4. 

35. If 5 hats cost $41 what will 30 cost ? What part of 5 is 30 1 
A.'^ — (S. How many are e times $4H A. S346. 

36. If 13 cows cost 433 dollars, what will 8 cows costi What 
part of 12 is 8? How much is f of 8432 ? A. 8288. 

37. When 113 bushels of wheat cost 8168, what will 80 bushels 
cost! WhatpartofllSisSO! How rauchis ? of »168! j1.«120. 

38. At the rate of 850 for 400 dosen of eggs, what will 1000 dozen 
cost! What is the ratio of 400 to 1000! [See lxii. case xi.] How 
much is 31 times 850. A. 8125. 

39. When 5 bushels of wheat cost 88, what will be the cost ot 
300 bushels ! What is the ratio of 5 to 300 ! How many are 60 
times »8! A. $480. 

40. If 4 gallons of molasses cost 9^ shillings, howmany dollars will 
40 gallons cost ! Ratio 10. A- 816.04,^. 

11. Suppose a man travels ISTj miles in 5 days, how far will he 
travel in 25 days! Ratio 5. j4. 937^ miles. 

42. If I bag of salt cost 85, what will 3500 purchase! What part 
of 5 is 500 ! A. 100 ba^s. 

43. If 15 gallons of oil cost $26|, what will 4 gallons cost 1 How 
much is yV of 836^ 7 A. 7^or87.033 + . 

44. If 3cwt. 3qr. of sugar cost 815.625, what will 50owt. cost! 
[See Lxn. case xh,] What part of 10 qr. is 300 qr. ! A. $313.50. 

45. Suppose a stage tuns at the rate of 7 miles and 4 furlongs in 
45 minntes ; how long will it be in running 8m. 6fm. ! A. 534^min. 

45. If £1. 17s. 6d. will purchase SO gallons of wine, how many 
gallons will I83. 9d. purchase! A. 10 gallons. 

47. If J of a barrel of rice cost $17|, what will 750 barrels cost! 
The ratio is ■'r^fbyLXii. case x.) 1000. A. *17,600. 

48. If I of a barrel of wine costs $30, what will | barrel cost! 
What part of J is ^ ! [See liii. case xi. 16.] How much is | of 
SI301 A. 836f. 

49. If I of a yard of sillt cost I of a dollar, what will ^ of a yard 
cost? A. SfJ- or 80.9895.+ 
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303 ARITHSIETIC. 

50, When 3f pounds of butter cost 75 cents, what will 3j pounds 
coatt Whatpartof3|ia2j1 How much is | of 75 1 J. 56} cents. 

51. If fofashipcost $20,000, what will J ofher be worth 8.t that 
rate 1 What part of | is ? * A. *24,000. 

63. How many yards of cloth which ia Jjd. wide, are equal to & 
yards which is Jyd. wide * Ratio-l-or J. A. 5J yards, 

53. When i of | of a pound of butler costs 12^ cents, whit will 
40 firkins, each eontaining 35 pounds, cost 1 A. *333.33j. 

54. If 8 yards of cloth cost 63 cents, what will 24 yards coati 
By Ratio.— 24 yards will cost V of 63centa.=«l,89, A. 

Bv Analfsis, — 1yd. cost 5 of63cta=7jct.>! 24yds. =$1.89 A. : or 
to avoid the fraction, multiply by the 24 first,and divide by the 8 after- 
wards; but before doing this a statement is often made of the terms 
employed, aa foilowa ; — 

Unserve that the \st and Und terms are of 

1st, 2nd. 3d. '^^ '""'^ kind, and the 3rd term of the same 

Y&s. Yds. cts. kind with the answeT ; also that the 3ni term 

8 : 3 4 : ; 6 3 is the multiplying number, and the 1st term 

^ 3 the dividing number: all of which must be 

7 3 observed in every statement. 

I i i Notice also the colons between the differenl 

6)1512 terms. These colons are in common use, to 

$1.89 A. show that the ratio of 8 to 24, which ia (Y=) 

===' 3, is the same aa that of 63 to the answer 89, 

which is also (>^=) 3. 

55. If419bookscost $1,257, whatwiil750costl A. 82,950. 

56. If750bookscoat*3S50,whatwill 419cost1 A. SI,a57. 

57. If 750 books cost S3,250, how many will 81,357 buy ^ A. 419. 
68. You doubtless have noticed that the greater the multiplying 

term in comparison with the dividing term, the greater is the answer, 
and the reverse. 

59. Hence we have the following direction, which wiU greatly 
assist you in arranging the first and second terms ; 

60. Take the greater of these terms for the second term if the 
ansiBer ought to be greater than the third term, otherwise take the 
tmallerfor the second term. 

61. If Icwt. of iron coats S8.25, what will 27cwt, costi lewt. 
S7cwt. : : 88.25, A. 8223-75. 

62. IfS7owt.ofironcost82S5,whatwilllcwt. cost? jl,»8.35. 

63. If 35 cows cost S700, what will 89 cows co st ? ^. Si, 780. 

SO, When 8 yards of ckilh cost 63 cenla, how do you find by ra(io ivhaTa* 
irda will coal ! 54, How is the eame queslion performed hy anaiasa ? 64. 
o« is ii done liy Uatement ? 54, Which lerms must be of the same Rind ! 54. 
What musi lbs third term he like T 54. Which term is the malliplying num- 
bsrt 54. Whirh the dividing number! 54. WLhI is meant by [he colons 
between the different numbers ? 54. What simple direction is given in res peel 
to tnearrortgcmenlof die fbat Olid second tenns^ £0. Howis This ascertained^ 59 
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04. IfBlhorsescoBt JS4, 788.875, what will 75 cost 1 

A. 13,946.875. 

65, If 1834 barrels of flour wffl cost $I5-,750.64, whit will 2736 
Barrels coat ? 

1B24 bar. : 2736 bat.::$I5750.64, But since 1834 and 2736 hava 
913 for a common divisor, we may use in their stead the quotients 3 
arid3, for multiplymg the third term by 913 and dividing the result by 
913 cannot alter that term: thus,— 

2 ; 3;:$ 15,750.64, then 815,750.64x3-i-3 = t33,635.e6. A- 

6S. When then the first and second terms have common divisors, 
divide by the greatest divisor ajid substitute the quotients for those 

67. When 183,945 yards of cloth costs 8674,465.873, what will 
147156 yards cost? (Gr. com. div. 36789.) A. $539,573-697^. 

68. If 63 yards of tape cost 45 eeots and 3 mills, what will 31 yards 
cost? A. 15c. Im. 

69. If 415 bales of cotton sell in London for £5,260.3s. 6d., what 
are 2536 bales worth at that rate 1 

£5,260.33. 6d- = 1263430d. Then ^dLe thT^7 (p™^^"ir<.°nr.r 
415 bales : a536bales::1263430 pence, ^^"^^the Jd term to pence. 
A. 77I451Sd.=i33143.l6s. ^^^ answer wUI oi course 

be pence. 

70. Hence when the third term is a compound nnmbei ; — Reduce 
tt first to the lowest denomination in it ; then proceed as before, re- 
collecting that the answer will appear in the same denomination to 
uikich it was reduced, which may then be brought into any other de- 
nominaiioit required. 

71. If a merchant pay in London £56. lis. 3d. for 25 yards of 
broadcloth, what would 35f yards cost? A. £80. 13s. lid. 

73. Suppose a merchant buys 2cwt, 3qr. 101b. of sogar for ©35.635, 
how many hundred weight at that rate may be bought for §468.75 ! 
^. 3,7501b. = 37cwt. 3qr. 

73. If it costs $369,635 to make a fence over a distance of 3 miles 
Cfur. 16rd. 4yd. Ifi., what lengthof feneeraay bemadeatthatratefor 
SI, 108.875! A. 8m. 3fur. lOrd. 3yd 

74. If 3hhd. 42gal. 9qt. of wine cost S193.30, what will 5hhd. cost 1 
Here 2hhd- 49gal. aqt.=6r4qt. : 5hhd. = I260iit. Then 674qt. : 

1360qt.:JI93.30. A. «361.175. 

75. Hence when the first or second term is of a different denorr.ma- 
tion, it must be brought to the same by Reduction. 

76. If4yardsofclothcostfl7.35, what will lOl'-J. 3qr. cost^ 

A. «44i.:;4.+ 

77. If 3cwt. 3qr. 101b. of hay cost ffi4.12J, what will 5T. IScwt. 
2qr. aolb. cost ? A. S167.46+ 

Q. When the third tflnn is n compound niunber, what is to be dont ivith 'it ' 
70. In what denominalion is the answer '. 70. What reduction is oftea in- 
quired in reference to the other terms ? 75 
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79. A gentleman invested 83,000 in coal at the rate of S9.50 foi- 
I9cwt., how many tons did he buy 1 A. 323T. lOcwt. 2ijr. a|41b. 

80. Suppose it costs $49 lo move a certain building 38rd. 3yd. ; 
how many miles at that rate may the same building be moved for 
86,0001 A. 13m. 2fur. 13rd. iyd. 1ft. Ilffin. 

RECAPITULATION. 

81. Ths Rule of Three is so called, because it has (Iree termi 
givecl to find a fourth (the answer) ; which shall have the same ratio 
to the third, as the second has to the first. 

82. The FIRST and sbcoho terras are always of the same kind^ 
and the third of the same kind with the fourth or answer. 

83. State the q7iealion hy making the third term of the same kind 
■with the answer; then consider whether the answer ought to be 
greater or less than the third term ; if greater, make the second term 
greater than the first, but if less, malce the second term less than the first- 
Si. Reduce the first and second terms lo the same denomination, 

and the third term to the lowest denmnination in it, then multiply the 
aecOTtd and third terms together, and divide tkeir product hy the first, 
the quotient unU he the fourth term or ansioer, in the same denomina- 
tion with the third term. 



85. Reduce the fractional ratio of the first and second term 
simplest form, then multiply the third term by it. 

86. Or divide the first and second terms by their greatest ci 
divisor, then aubstitute the quotients for the terms themselves, and 
proceed as before. 

87. Or proceed analytically to find the whole by lirst finding the 
valae of unity. 

88. If 17 yards of satinet cost 819,75, what will 51 yards cost \ 
Bv Statement. 17yd. :5:yd. :; $12.75. («12.75x51-^17=) 
$38.35. A. f38.S5. 
By Ratio. 17;51=fV = 3: then SI9-75X 3^S38.25. 

A. ®38.S5. 
Br AsALYSis. $13.75-s-17=75et. fori yard; then 75ct. xSIyd- 
=$38.35. A. 838.35. 

89. If 51 yards of satinet cost 838.35, what will 17 yards eosti 
Ratio I ; 1 yd =75cts. A. SI3.75. 

90. If 838.3i.willhuy 51 yards of satinet, what will «13.75buy1 
Ratio J. 75 cents buys 1yd. A. 17 yards. 

01. If 813.75 will buy 17 yards of satinet, what will $38.25 buy* 
Ratio 3 : 75 cents for 1yd. A. 51 yards- _ 

Q. What is the Rule of Three ? 81. What similarity i9 there between the 
lenns! ^ General rule ( 83, 84. What are the three methods b* which thij 
nilD is abbreviated! 65. 8B. S7 



dzvGoogk' 



PROPORTION. 205 

93. When 108 banela of flout coat $837, what will 43| bands 
cost? Ratio I : Ibl.=«7f A. S334.80. 

93. Suppose $600 bushels of wheat cost $1,200; how many 
hushola may be bought for $7,200 ! A. 3,600 bushols. 

94. If $7,200 dollars will purchase 3,600 bushels of wheat, what 
will eOO bushels cost 1 A. S1,S00. 

05. When yoa pay iSI3.50 per month (=4 weeks) for board, how 
much will pay your bill for 22 weeks ? A. $74.35. 

96. Suppose you give 30 bushels of rye for 120 bushels of potatoes, 
how much rye must you give at that rate for 600 bushels of potatoes 1 

A. 150 bushels. 

97. If 4cwt. Iqr.of sugar cost S45. 90, what will aiewt, Iqr. cost? 
ISee ex. 75.] A. $336. Ratio 5. 

98. Suppose you pay f 130 for 60 yards of cloth; what does it cost 
by the ell English ? A. $2.50, 

flO. When 4 tuns of wine coat $392.50, what will 1 tierce cost? 
A. $13.44. WhatwiU 1 barrel costi A. $10.08. What will 1 
pint cost ^ A. 4 cents. 

100. When a merpliant compounds with his creditors for 40 cents on 
B dollar, howniQchis A'b part, to whom he owes $2,500? Howmuch 
is B's part, to whom he owes $1,600 T A. A's »I,000 ; B's S640. 

101. When the veloeity of a locomotive on a railroad is 35 miles 
an hour, how far does it move in 30sec.1 A. j^m. or SSrd. 5|ft. 

103. If a steamboat cross the Atlantic (3000 miles) in 12 days, 
what is her average velocity per hour ? A. 10-^tnilea. 

103. The surface of the planet Jupiter contains 84,884,000,000 
square miles. How many inhabitants would it accommodate, if 1,120 
occupy 4 square miles ' A. 6,967,630,000,000. 

104. How many minutes would there be in 16 weeks, provided 
there were 3,160 in 3 days ? A. 80,640 minutes. 

105. If a man's family expenses are $2.50 per day, and his salary 
$1,537.40, with perquisites amounting to ^ of a dollar per day, how 
much can he save annually 1 A. $761.77^. 

106. Jupiter moves in its annual course 60,000 miles every 3 hours. 
How far does it move in 7 weeks ? A. 35,280,000 miles. 

107. How much flour will a family consume in 4 years, if 275 
pounds supply them 37 daysl A. 55 barrels 711bs. 6|foz. 

108. A man pays $35 for a load of com containing 30 bushels, how 
many loads can he buy for 993.50 1 A. 3 loads and 31 bushels. 

109. The breadth of the dark space between the two rings of Sat- 
urn is 2,839 miles. How long would sound be in passing through it 
attho rate of 1,143 feet ma second? A. 3h. 38ra. 46^^. 

110. The planet Uranus is l,705,000,000milesdi3tant when nearest 
us. How long would a cannon ball be in reaching it, moving 13,000 
miles m 24 hours ? A. 380Y. 98l.d. 

111. If five times four were thirty-three. 

What would the fourth of twenty be 1 A. Bi. 

18 
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113. If a steeple 150 feet high cast a ehade 375'feet in length, bow 
longisthatiStaffwhoaeshadoKrat that limeisSfeet? A. 3J 

113. Divide S240 in the proportion of 3 to 2. A. $160. 

114. Suppose 3owt. 3qr. lOlb. of sugar cost 862.635, what wili 
Slcwt. 2qr. lOlb. cost? A. 8315.75. 

115. If you receive SS9 interest on $1,780 for one year, what is 
the rate per cent.; that is, what is it on 8100. A. 5 per cent. 

116. If 13 men build a wall in 30 days, how many men can do the 
same in 5 days 1 A. 48 men. 

117. Suppose a wall is built by 48 men in 5 days ; what number 
of men could do the same, if they were allowed to be four times as 
long about it! A. 12 men 

118. If 4 men dig a trench in 4S days, how many men could do it 
in the sixth part of that tune 1 A. 24 men. 

119. Suppose a man, by traveling 10 hours a day, performs a 
journey in 4 weeks, without desecrating the Sabbath ; how many 
weeks would it take him to perform the same journey, provided ha 
travels oiJy 8 hours per day, and pays no regard to the Sabbath ? 

A. 4 weeks and S days. 

130. Suppose a certain pasture, in which are 30 cows, is sufficient 
to keep them 6 weeks, how many must be turned out, that the some 
pasture may keep the rest 6 months ! A. \5 cows. 

131. If a certain garrison is manned with 1,000 men, and with pro- 
visions enough for Ifi months, how many must leave the garrison, 
lliat the rest may be able to hold out against a siege of 3 years? 

A. 350 men. 

133. Suppose a man of war that has 1,800 marines on board, and 
provisions enough for 1 S months, should lose a fourth part of her men, 
how long would their proyisions serve the rest 1 A. 9 years. 

133. Suppose that 50 yards of carpeting 1 ell English wide, wil' 
carpet a room ; how many yards of carpeting that is only 3 quarter! 
wide, will do the same ! A. 83 j yards. 

124. If 7s. 6d. in New Jersey currency is equal to 8s. in New 
York currency, whatsumof the former isequal to £720 of the latter 1 
A. £675. 

135. A mason was engaged in building a wall, when another came 
up and asked him how many feet he had laid ; he replied that the part 
he had finished bore the same proportion to 1 league which -n does 
to 87. How many feet had he laid? A. S.'yVVff foet. 

136. A, standing on the bank of a river, discharges a cannon, and 
B, upon the opposite bank, counts six pulsations at his wrist between 
the Hash and the report; now if sound flies 1,143 feet per second, and 
(he pulse of a person in health beats 75 strokes ia a minute, what is 
the breadth of the river? A. 5,18I^ft. or Im. 301| ft. 
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RULE OF THREE IN FHACTI0N8. 20 

RULE or THREE IN FRACTIONS 



LXXXVIIL 1. Slate the question and perform the operation at 
iefore, except you are to multiply and divide the lerms according to 
•ne Tales lo tekich the numbers respectively belong- 

3. If J of a barrel of floor costs $8.40, what will 13|H. cost? 
Jll. : 13jbl. : : $8.40. For dividing by I see lsvi. 18. A. S12C. 

Ot X barrel costs | of $8,4O=«9,0Ox 13jbl. A. $126. 

13| 

Or the ratio of J to 13j=-5— =15>;$8.40. A. $126. 

3. If 3^ of a dollar will buy 480 pins, how many doien pins will $3 
purchase! Ratio lOf. A. 42R§ dozen. 

4. Suppose you pay 5s, 3d. for | of a gallon of oil ; what will 19 
barrels 3 gallons cost! Ratio 802 : Igal.^Ts. A. $701.75. 

5. If 85 will purchase 30-yards of calico, how many yards will | 
of a dollar purchase ] Ratio fs- A4yards. 

6. When 4 of a hogshead of wine is bought for $8.50, what does | 
of a pint cost! Either reduce by lkh. case xiv. §pt. to the fraction 
of a hogshead, {^j/jj^y^}; or ^hhd. to the fraction of a pint; 
then 4hhd. : i^hlid. : 89.50. A. 9,^^ mills. 

7. When £i will purchase in London 34 dozen steel pens, how 
many pens will f of a penny purchase] A. \^ pens. 

8. If § of a bushel of wheat cost -fS of a dollar, what will f of a 
dollar purchased [See lxvi. 18.] A. ?| busheL 

H. What will 5j yards of broadcloth cost in London, if | of a yard 
cost ijl A. £m 

1 0. If 53^ yards of cloth cost $75^, what will 3,676^^ yards cost 1 
52.4 yards: 3676.7 yards: r $75.50, A. S5397.535+. 

11. If 37^1b. of sugar cost $5|, what will 205|lh. cost? 

A. $28,784. 

12. When 40j acres of land are purchased for $319j, what wi!1 5 
farms cost at the same rate, each farm containing 195i acres ? First 
reduce all the terms to decimals. A. 85260.672. 

13. If 61b. 3oz. of silver will make 3 silver tankards, how many 
Buch tankards would 6131b. 3os. 15dwt- makel Reduce the first 
and second terms to decimal expressions of the same denomination. 
See Lxix. case it. A. XG^rm tankards. 

14. What will h\ yards of satin cost, if f of a yard costs 73. 6d.T 
Since |yd. = . 625yd. :5^yd. |yd. : 5ljd. : : 90d. A. £3. 6s. 

= Vy'i.=5,5yd., and 7s. 6d. |yd. : Vyd. : : 90d. A. £3. Cs. 

=90d. or £.375 ; the num- |yd. : V yd. : : ^d. A. £3. 6s. 

hers are susceptible of the |yd. ; 5.5yd. : : 90d. A. £3. Os. 

adjoining statements, each of |yd. : 5.5yd. : : £.375. A. £3. 63. 
which is to be performed .625yd. :6.5yd. :: £.375. ^. £3.68. 
without any further reduction. 
LXXXVIII. Q. When qoestiona in the Kuls of Tlirse contsin frafiliom' 
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208 ARITHMETIC, 

15. What will 563j bushels of early apples cost, when J ol 
bushel costs 60 cents^ A. $450.60 

16. If J of a yard of muslin costs ^'j of a dollar, what will ^ a 
yard cost? A. %Yi=^\ cents. 

17. When I of f of a gallon of wine costs $f , what will b\ gaUona 
cost? A. *9.16§. 

18. If 3 yds. of cloth that is 3j yds. wide will make a cloak, hoir 
icany yds. % of a yd. wide will make the same cloakl A. lOyds. 

19. If 13 men do a piece of work in \%\ days, how many men will 
do the same in 6s daysl A. 34 men. 

20. A merchant owning I of a vessel, sells f of his share for $500; 
whatwas the whole vessel worth? A- $1,125. 

21. If l|lb. of indigo cost $3.84, what will 43.21b. cost ? 

A. S125.953. 

22. 'lf$39j buy 59iyds. of cloth, what will fSOhuy? A. 130yds. 

23. How many yards of cloth caa you buy for 875j at the rate of 
2fi7J yards for $37^ ? A. 5351 yards. 

34. If7times |of J of an estatebe worth ®15,000, what is|of i 
ufitworthi A. $612,244 + . 

35. If I pay 39 cents for ■j'j of a yard of broadcloth, for what can 
I buy 3J- yards? A. S15.08. 

26. When you can buy | of § of a barrel of flour for Sj dollars, 
what must you pay for 19i barrels? A. $158.4375, 

27, When the priceof cotton cloth is § of ashiiling, sterling monej, 
for 5 nails, for what can 30 yards be purchased ? A. £2. 17s. 7Jd. 

38, When J of a dollar will buy ^ of a pennyweight of gold, how 
much can be bought for $8,000. A. 381b. loz. 3dwt. 20^- 

29. A man paid J of a dollar apiece for 24 apple trees, \- of a dollar 
apiece for 30 pear trees, I of a dollar apiece for 16 plum trees; 
how many of an equal number sf each kind could he have bought for 
»I0.701 A. 12 trees, 

30. Suppose a merchant who has contracted for the transportation 
f)f 3cwt. 3qr. 151b. for $3.40 concludes to forward a greater quantity 
viz. 5T. i3cwt. Iqr, lOlb.; what charge for the latter would be in 
proportion to what he agreed to pay for the former ? See Ex. 13 

A. 173.87 -J 

THE DOCTRINE' OF PROPORTION. 

LXXXIX. I. From the preceding exercises it appears that — 
Ratio jj the mutual relation of one quantity to another of the same 
kind, and is indicated by a colon wrilien between the quantities, tu 

6 ; 20, the ratio of which is ^¥ = 4^ ^^_^__ 

LXXXIX. What ia Ratio? 1. „^.^__ 
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THE DOCmitJE OF PROrORTIDN. '^09 

3. Tlio flrsf tBrm of a ratio is called the Antbcedknt, and tlje 
seoond, the Cossbquent, and both together form a Couplet, as 
I'i : 3. Here 12 is the Antecedent, and 3 the Consequent. 

3. Geometrical Ratio expresses the quotient arising from dividing 
the consequent by the antecedent. This quotient or its equiyalenl 
whole number is sometiioea called the JjirfciT or .Ea!pon«n( of theiatici, 
as 5 : 20, whose index would be ^ =4. 

4. Quantities between which there exists ratio must be of the same 
kind, or else we cannot form any judgment of their equality or ine- 
quiility. Thus, 3 hours and 6 barrels hare no ratio one to the other, 
for neither can be said to be either greater or less than the other. 

5. What is the ratio of 5 to 405 j A. 5 : 405, or ^§^=81. 

6. Which has the greater ratio, 6 : 73 or 5 : 60 1 .i. Each = 19. 

7. Which couplet is the greater one, 4 : 83 or 8 : 166 1 

A. Each=20f. ■ 

8. What is the difference between the ratio of 3 yards to 15 yards 
and that of 5 yards to 75 yards 1 A. 10. 

9. How much greater is the coaplet 4 : 3 than the couplet 5:3' 

A. -ps- 

10. What is the difference between 3 couplets which have each 40 
for its antecedent, but 130 and 1,800 for their consequents. A. 43. 

1 1 . What is the difference between the couplet 9 yards : 1 yard 
and the couplet 1,800,000 yards : 900,000 1 ,4.0. 

13. Hence small quantities may have the same ratio, and even a 
greater one, than quantities many times larger; from which it ia 
clear, that liie ratios of any two quantities can be predicated only on 
their relative magnitude. 

13. For esaraple, the sun may have a less ratio to the moon than 
a bullet to a small particle of matter, though the former quantities are, 
either of them, immensely greater than the latter. 

14.. When two coaplets have the same ratio, they are said to form 
a proportion, and the terms, to be proportionals. 

15. Hence, Phopobtion may be denomjnated an EquALiTY op 

■wo COLONS PLACED BBTWBBK 



16. For example, 9 : 10 : : 9 : 40, which is read thus;— 
The ratio of 2 to 10 is equal to the ratio of 8 to 40. 
Or the ratio of 3 to 1 is the same as that of 8 to 40. 
Or 3 has the same relation to 10 that 9 has to 40. 

Or 3 is contained in 10 as otlen as 8 is in 40 ; for 5 times 3 
are 10, and 5 times 8 ai'e 40. 

17. The proportional terms take their names from their location ; 

Q. What names have Ihs terras? 3. Give an example. Haw is geometrical 
ratioamressed? 3. What ia essential t« tbe eiistence of ratio ? 4. What il 
the ratio of 5 to 20T— of 22 to 11?— of 8 to 30?-flf ^ to J?--o! ^ to St 
When are four numbers proportionaU 14. What then is ProporlmnT 15 
What are the diffeienl methods of reading examples! 16. How me tha pi* 
pnvtional terras distinguished! 17. Give an eiamplo. [See 19.] 
18' 
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thus, the first and last are called the extreme terms, or the Et- 
TREMEs, and the second and tliird, the middle terms, the mean terms, 
or I he Means. 

18. Thus in 2 : 6 : 4 : 19, the 9 and 12 are the extremes, and the 
6 and 4 the means. 

19. Proportion generally consists of four terms, but it may exist 
with only thiee, when the first number has to the second the same 

alio as the second has to the third, which is thence called continued 
proportion ; as, 2 : : 6 : 18 ; for 3 times 2 are 6, and 3 times 6 are 18. 

20. Hence, we need not hesitate to pronounce any set of numbers 
proportional, when we can prove that an equality of ratios exists ba- 

21. Ahithmeticil Ratio is the difference between two quantities, 
as 6—3, and is denoted by the sign between the couplets. 

32. For example, 7 — 5=B — 6 is a proportion; for the ratio of 
each couplet is 3, and the extremes 7 and 6 added together are equal 
to the nieans 5 and 8 added together, and universally — 

23. In Arithmetical Proportion the sum of the extremes is 

24. Geometricai,' Proportion is an equality of Geometricai. 
Ratios, ano Arithmetical Proportion an eiji-'alitv of Arithme- 
tical Ratios. 

35. The terms Geometrical and Arithmetical are generally used as 
above, because they are employed in the same sense in Geometry.' 

26. In the proportion 4 : 3 : ; 8 : 6, the ratios | and % are equal ; 
for I reduced is equal to J. 

27. Again, if the ratios J and | are equal, it follows, that, by re- 
ducing them to a common denominator, their numerators will become 
equal, as before. This is actually the case, for they make |f and 4f, 
but the first numerator, 24, is in reality the product of the two ex- 
tremes, 4 and 6, and the second numerator the product of the two 
means, 3 and 8. 

29. Hence we deduce an important principle, viz. That in every 



39. For example, 4 ; 5 ; : 8 : 10. Here (he product of the two 
extremes, 4 and 10, is 40, and the product of the two means, 5 and 8, 
is also 40. The numbers are therefore proportional. 

SOf how many terms does Proportion consist! 19. What is an Arithme 
RatiQ? 31. Giveaneiample. See21, What is said of the sum of !hs 
eitrnmea? What is Geometrical Propntiion? 24. Arithmetical Proportion? 24. 
Whence the origin of these leims ! 35 How is the proportion 4 ; 3 ; ; 8 : 
proved to be such! 36. What otter proof ia adduced T 27. In the last process, 
which tfrms ate multiplied together? 27. What importaiLt principle is deduced 
from the operation ? 38. Give an eaample ? B9. 

the doclrinB and isLalions of whaieYor Js susceptible nf being increase j or ctiminialied 
3 MianirrvDE, [L. nugRiludii.] Extent of dlDieuslonaofpartsi eslenti bulk; gtau 
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30. From the principle just deduced itfollows, that the order of the 
terms of a proportion may be changed, provided they he so placed that 
theproductof thei 

10:40 

10:30 

SO I 1 

30:80 



shall equal the product of the means ; thus : 
80 for 10x80 = 40X30. Each ratio 4. 
for 40X30 = 80X10. Each ratio 2. 



Eachn 
Eachra 
Eachri 



:40 for 20X40 = 1 
:40 for 20X40 = 8 
:30 for 40X30 = 8 

:20 for 40x30 = 10x80. Each ratio 4. 
:10 for 80x10 = 40x20. Each ratio 3. 
80:20::40:10 for 80x10 = 30X40. Each ratio 4. 
31. Hence proportionals in changing places may vary their ratios, 
but observe that their equality is maintained, which is the true char- 
acteristic of every proportion. 

33. Both antecedents, or both consequents, or even all the terms 
of a p'oportion, may be multiplied or divided by the same number 
without disturbing the equality of the ratios ; consequently the terms 
will still be proportional. 

33. For the principle of equality cannot be affected by the process, 
because in each instance of multiplying the same factor is contained 
in each product, and in each instance of dividing, the same factor is 
cancelled from each dividend, as — 

4 : 9 : : 6:13 the given proportion. 

5 5 Multiplying antecedents by 5 ; 

3 0: 8 ; ; 3 : 1 3 for 20x 12 = 8x30. 

4 Multiplying consequents by 4; 



2 0:33:: 
1 



13:: 



3:48 for 3 X 485=33 X 3. 
8 Dividing consequents by 8 ; 

3 : 6 for2x6=4x3. 

9 : 9 Multiplying all the terms by S: 
3 7:54 for 18x54=36x27. 

3 3 Dividing all the terms by 3 

1 8 for6xl8 = 12X9. 



34. Two geometrical proportions may be multiplied or divided oDf 
by the other, term by terra, with results still proportional : 

35. For the fractional ratios of each couplet being equal, the pro- 
cess is the same in effect as multiplying or dividing equal fractions by 
equal fractions, the results of which will of course be equal; as — 

Ist Prop. 3 -■ 6 : : 5 : 10 Multiplying the 1st 
2nd Prop. 2 ; B : : 3 : 13 and 2nd, term by term, 
3d Prop. 6:48 : : 1 5 : 1 2 for 6 X 120 = 48 X 15. 
1st Prop. 3 : 6 : : 5 : 10 Dividing by tbe 1st, 
3nd Prop. 3 : 8 : : 3 : 12 for 3X13=9x3. 
:!:>. ihe terms of one proportion may be added to or subtracted 
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212 AKITMMETIC. 

flora the eorresponiJing terms of another proportion, on the principle, 
tliat if equal fractions be either taJten from or added to oUier equal 
fiactions, the results must be equal. 
1st Prop. 5 : 7 : : 1 : 1 4 

SndProp. 3 4 6 8 SubtraettheSndfromthelst, 

3d Prop 2~^ 3". . ^ . g then add the three together; 

nrrrrrrY-o'nra f»'io«8.Hx2o. 

37. Note. — We have seen that a nnmher is squared by multiply- 
ing it by itself, [viii. 33,] and cubed by multiplying its square by tha 
same number again, [viii. 37.] These terms have a general name, 
called powers ; thus 5 before it is multiplied is called the first power ; 
5;<fi or 35, the square or 2nd power of 5 1 5x5x5 or 135, the cube 
or 3d power of 5 ; and 5x6x5x5 or 635, the 4th power of 5, and 
so on, every power being named from the number of times the given 
number is used as a factor. 

38. Proportionals, we have seen, may be multiplied by themselves 
term by term; that is, tJiey may be squaied, or cubed, or raised to 
any power whatever without affecting the proportion ; as — 

1st proportion, 



Squared, 


1 6 


9 : : G 4 


Cubed, 


6 4 


3 7:: 512 


4th power. 


S 5 6 


8 1:: 4096 


5th power, 


10 3 4 


341::33768 


39. Proportion 


s suscepi 


Me of other useful chan 


already noticed ar 


sufficient for our present purpose 



APPUCATION OF GEOMETRICAL PROPORTION: 



XC I. Since the product of the extremes is equal to the product 
of the means, one prodnet may be taken for the other ; consequently,' 

S. In dividing either product by one extreme, Ike quotient will b« 
the other extreme, and dividing by one mean, the quotient will be the 

3. Find the value of », that is, find the fourth term in the propor- 
tion 3 : 30 :: 7 : x. Thus, 30x7=310-3=70. A. x^lO. 

4. Find the third term or the value of x in the proportion 4 : 20 ; ; 
j;:35. A. i=5, 

5. Find the seoofid t«nn or the value of a: in the proportion 3^ : 
«: :8 :20. A. x=Q\. 

Q. What changes in the order of the terms are admiKsiWe ? 30. What ™ 
riationisthereintheialioa! 31. Give an eianiple. What operations may be 
performed with those terms ? 32. Why is not the proportion deslroyed f 33 
&n what principle can one proportion be multiplied by another? 35. How mav 
one proportion be added to or sulitraoled from anotJicr? 30. Why so' 3'* 
What is meant by » square, cube, &c.? 37. How may a r"oporlion be squarwi, 
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APPLICATION OF GEOMETRICAL. PR0P0RTlO«. 313 

6 What is the value of x, or the first term in the proportion x : 
15^::i2-. 151? A.x--=itl. 

7. When one couplet of a proportion is 6 : 94, and another 563^ : x. 
what is the Tilue of x, or what is the numeral consequent for tha 
latter couplet? A. j?= 3,354. 

8. When R is the consequent and 18 the antecedent of one couplet 
in a proportion, what will be the antecedent of the other couplet if 
its consequent be 1300? A. 3,G00. 

9. When the first terra in a proportion is 20, the second term 849, 
the third term 6,750, and the fourth term x, what is the value of x? 

^.3;= 380,5371. 

10. The operation hy which, when any three terms of a geometri- 
cal proportion are given, we find the fourth, is called the Rule of 
Three, or the Rule of Proportion. 

11. The Rule of Three, then, is based on the principle, that the 
•product of the extremes is equal to the product of the means : conse- 
quently, dividing the product of the second and third terms by the 
first, aa directed by the rule, is the same thing as dividing the pro- 
duct of the means by one of the extremes to find the othet extreme 

12. If 30 barrels of flour cost $340, what will 00 barrels cost? 

13. In this example not only the ratio of 30 barrels to 90 barrels, 
which is 30 : 90, is given, but also the antecedent of the next coup- 
let, for the ratio of the price must correspond with the ratio of the 
quantities ; that is, if one quantity is 3 times greater than the other, 
it will cost 3 times as much ; if 4 times greater, 4 times as much ; 
the question then may be resolved into the following proportion — 

30 barrels : 90 barrels : : 840 dollars ; x. Here the product of the 
means is 31,600, whicb, being divided by one of the extremes, gives 
a quotient of 730. That is, muUipli/ Che second and third terms to- 
gether, and divide the product by the first ; the quolient will be the 
fourth term or answer- A. 5730. 

14. If 30 pounds of butter cost 85, what will 80 pounds cost! 
20 pounds : 80 pounds : : 5 dollars. Here the first consequent is 80, 
because 80 pounds will cost more than 30 pounds. Multiply and 
divide as before, or multiply the third term by the ratio of the first 
and second- A. S20. 

15. If 30 men mow a meadow, consisting of 30 acres, in a day, 
how many acres would 40 men mow, at that rate, in the same time 1 
Here the more men, the more acres will be mowed, which is called 
Direct Proporlion, ora. case in v/hich more requires more. A. 60A. 

16. If 40 men mow 60 acres in a day, how many acres will 30 
men mow in the same time T Here the less the number of men, the 



XC. Q. How may the absent l«rai 
Describe tliat operation which has rec. 



1 be found? 2. 
leoflb " " 
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Hi ARITHMETIC. 

loss the number of acres mowed, being a case in wliieh il is sani, 
less requires less, and is also called Direct Proportion. A. 30A 

17. Direct PROPaRTioN, Ihen, is v>hen one ratio increases as 
another increases, or decreases as another decreases^ and was for- 
merly called the Rule of Three Direct.' 

18. If 20 men mow a meadow in 10 days, how long will it take 4I> 
men to do the same 1 Here the more men, the less tune will be re- 
quired ; then double the number of men would require half as many 
days; or if the number of men decreases in any ratio whatever, tlie 
QUinbec of days will increase in the same ratio. 

19. The ratio then of 30 men to 40 men in the last example is di- 
rectly the reverse of 10 days to the answer; but if the 30 and 40 
change places, that is, be inverted, the ratios wil\ become equal, in 
which case we can proceed as before ; thus — 40 men : 20 men : : 10 
days. A. 5 days. 

20. The proportion here then may be called Inverse, but the 
method of slating the question is the same as before. 

21. That is, take of the first two terms, the greater one for the 
second term, ishen the answer requires it, otherwise, lake the smaller 
for the first term. 

22. If 40 men mow a field in 5 days, in what time will 20 men 
mow the same 1 Here the less men, the more days will be required. 
it being a case in which it is said less requires more. The ratio then 
of 40 men to SO men decreases as that of 5 days to the answer ' 

23. But if we invert the first couplet, we have 20 men ; 40 n; 
which have the same ratio that the third term has to the answer, in 
which case we may proceed as before. — 20 men : 40 men ; : 5 days. 

.A. 10 days. 

24. In the foregoing example the proportion is also called Inverse, 
but the method of slating and operating corresponds exactly with tlie 
directions given above, 

S5. Inverse Proportion, then, is when one ratio iriereases as 
another decreases, or decreases as another increases, and ^Bas for- 
merly called The Rulb of Three Inverse." 

Q. What is Direct Pror " ~~ ~ ~" 

the reason for it? What is 
eediue;21. Whntisthes 
?a, 33. What is Inverse Proportion ... 
in Proportion! "25. What was the Rule oi in.eei. 
In>ereeT* 35. Which place rtid tlie term like the ar 



"he Bule^of Tbree Dire 
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COMPOUND PROPORTION. 

XCI. 1. If a man travels 60 miles in 5 days, traveling 3 houre 
jach day, how far will he travel in 10 days, if he travels 9 hours 
iach day I 

2. By Analysis. — If he travels fiO miles in 5 days, he travels in 
I day J of 60, which is 13 miles ; and if he travels 3 hours each day, 
he travels in 1 hour J^ of 12, which is 4 miles. Then, if he travels i 
miles in I hour, he will travel in 9 hours, or 1 day, 4 times 9, which 
is 36 miles ; and in 10 days, 10 times 36, which is 360 miles, the 
answer. 

3. In the foregoing example the answer evidently depends on two 
circranstances, viz. — the number of days the man travels, and the 
no.nber of hours he travels each day. These circumstances we vfill 
Do\r consider separately, on the principles of Simple Proportion. 

4. We wiE first enquire how far he will go in 10 days, provided he 
travel an equal number of hours each day ; this question, then, may 
be expressed as follows : 

5. If a man travel 60 miles in 5 days, how far will he travel at 
that rate in 10 days 1 — which will form the following proportion — 

5 days ; 10 days ; : 60 miles : A. ISO miles. 

6. In the next place we will consider the other circumstance, viz. 
the difference in the number of hours ; the question will then he — 

7. If a man, by traveling 3 hours a day, travels 130 miles in a cer- 
tain number of days, how far will he go in the same number of days if 
he travel 9 hours each day! — which gives the following proportion — 

3 hours : 9 hours : ; 120 miles ; A. 360 miles. 
These two statements brought together stand thus — 
5 days : 10 days : : 60 miles : A. 130 miles. 
3 hours : 9 hours : ; 130 miles ; A. 360 miles. 

XCI, Q. What is the solution of the first question by analyaia? 2. ICTThe 
schoW should be allowed, in cases like the Ibsi. to copy the eismple referred 
to, on his slate, sod have it before him while ho is performing the opetalion, or 
answering the questions respecting il-£31 On what does the answer of the first 
eiample depend ? 3. Whst is the first oljjer.t of ennuity T 4. What will be the 
form of the qnesiion? 5. Statement? 5. What is the neat enqniryt 7. 

Ruri 1. Slale lltt qntrUoD. ilial it. place iHn imKberi a tlat ilir frit oad third Itrmi 
mauitoftlie sunt name, and llu sscmi Una of thi time xami aifh the awatr, or thing 

3. Bring the first and third ttrmi ti tltt twne 3tnomtiMtioitt and redjtce tht second leris 

3. Divide the product of the tecond and third terms b^ the first term ; the quotient loiU 

be hrnae^ into any other dtitminolion required- 
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216 ARITHMBTIC. 

8. In perriiiiniiig liicso examples, we in tlie first place mulliplied 60 
by 10, and divided the product by 5, making the 120 in the second 
statement ; then we multiplied the 130 by 9, and divided the product 
by 3. 

9. But since the result will bo the same, we may as well multip'y 
the 60 at once, by tlie product of the two multipliers, 9 and 10, and 
divide this result, (5,400,) by the product of the two divisors. 3 and 5, 
n which case the two statements may be incorporated into one, and 
perfonned aa follows — 

5 days : 1 days ) miles Then 6 n-ilea 

3 hours _9 hours ( : ; 6 9 

1_5 9^ 15} 5 4 (I 

A_3_0_0 miles. 

10. Or, since the ratio of 5 to 10 is V, or S, he will travel, in 10 
days, (other things being equal,) 3 times as far as in 5 days, that is, 
3 times 60, or 120 miles. And since the ratio of 3 hoars to 9 hours 
is §, or 3, he will travel 3 times as far, when he travels 9 hours each 
day, as when he travels only 3 hours each day ; that is, 3 times 120, 
or 360 miles. 

11. The last process consists in moltiplying the third term first by 
■one ratio, and that product by the other ; but the effect is the same, 

if we moltipiy the 00 at once by the product of the two ratios, S and 
3, or e, thus— 6x60=300 miles, answer. 

12. Hence the method of stating is the same in principle as that 
of Simple Proportion. 

13. Ifaman travel 7,800 miles in 260 days, traveling 4 hours each 
day, how many miles would he travel in 390 days, traveling 8 hours 
each day? 

Days 3 6 0: 390) milea We write 7,800 for tiia 

Houra 4 : sf : ; 7 8 3d term, because it is like 

T 4 d 3 12 theanswer. Thenwetske 

Then,7,800x 3,120-t- 1,040=23,400 2 terms of the same kind, 
miles, answer. aay260daysand390days, 

and because he would go farther in 380 days than in 3fi0 days, we 
write the greater for the 3nd term and the smaller for the 1st Next, 
taking the other two terms, they being of the same kind, and because 
he would go farther when he travels 8 hours a day than when he 
[ravels only four hours a day, we write the greater for a 2nd term, 
and the smaller for a first term. Then the third term, multiplied by 
the product of the second terras, and the result divided by the pro- 
duet of the first terms, gives the answer. 

14. This process may be shortened, as in Simple Proporticn, by 

Q. How xie ihe Iwo utattments perfomed by one gperatfon ? 8, 9. How ia 
the aamp dnnE liy Ratio ? 10. 11. On what pnnoiple does the staiEtnent pco- 
ceedt 13. Ilniv is ejiiinple 13 done by statement '—liy ODiilysis?— bj abbro 
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Bubaliluting the quotients arising from dividing any two terms by 
[heir greatest common divisor. 

Thus 260 and 390 divided each by 130 = 2 and 3. 
And 4 and 8 divided each by 4 = 1 and 3. 
2:31 '"*1^^ 

Then 1 ; 2 }. : : 7,800. Next 7,800X()-^2 = 23,400 miles, Ans. 



: 3 ) I 



15. Again, since the two factors 3 and 6 have i common divisor, a, 
we may suhstitute in their stead their respective quotients, which are 
land3,thus— 1:3::7,800; then 7,800x3=23,400. A. 23,400m. 

16. The same by Analysis. — He would travel in 1 day jfj- of 
7,800 miles, which is 30 miles ; and in I hour f of 30 miles, which 
\s 7i miles ; then in 390 davs, 390 times 7^, or 3,925 miles ; and by 
traveling 8 hours each tiay, 8 times 3,9S5 miles, which is 23,400 
miles, the answer. 

RECAPITULATION. 

17. Compound Pbopohtion is when the relation of tne required 
quantity to the given quantity depends on several circumstances 
combined, 

18. Compound Ratio is that which results from multiplying two 
or more simple ratios together. 

19. Compound Pboportion is sometimes called the Double Rule 
OF Thbbe, because it embodies in a single process all those terms 
which by Simple Pkopoktion or the Single Rule of Three would 

RULE. 

SO, Select that number wkkh is of the same kind with the answer 
'itr the third term, and take of the remaining numbers any tv;o of the 
same kind, and arrange them as in single proporticai ; then take two 
more of a kind, and arrange them in like manner ; and so on, till all 
are used : then multiply the third term iy the continued product of 
the second tetvns, and divide the result by the continued product of 
the first terms. 

31. When the terms of any couplet, or their products, have a com- 
mon divisor, divide by it, and substitute their quotients for the terms 
themselves ; after which, multiply and divide by the third terra as 
above directed. 

23 Bv Ratio. Multiply thethird term by the product of therstios 
of the other terms, recollecting to cancel equal terms in all practicable 

23. If 5 men can build 90 rods of wall in B days, how many roas 
can 20 men build in 18 days! 

Men 5 : 30 1 rods 5x6 = 30: 18x20 = 360 then 90x360 
Days 6 : let :: yO -^30 = 1080. A. 1,080 rods 
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34. Or ifwe divide 5 and 30 each by 5, and 6 and 19 each by B, we 
Bhall haye the following statement :— 

1 ■ sJ ■'■"90 'i't'en 3x4x90 = 1,080. A 1,060 rods. 

25. The same bv Ratio.— The ratio of 5 to SO is ^5° or 4, and 
that of 6 to 19 is 3 ; then 4x3x90 = 1,080. A. 1,080 rods. 

26. The SAMB BV Analtsib. — 1 man will build J of 90 rods, or 18 
rods, in 6 days, and in 1 day J of 18 rods, of 3 rods ; then 30 men will 
build 20 times 3 rods, or 60 rods, in 1 day, and In 19 days, 18 times 
60 rods, or 1,080 rods, answer. 

S7. If lOmencanbuildawallSeOrds. Iongin9days,howmanyrods 
of wall could 75 men build in 24 days? A. 7,300 rds.^SSm. 4fiir. 

28. If a man travel 100 miles in 5 days, traveling 4 hours each day, 
how far could he go in 13 days, provided hetravelslOhourseachday • 
A. 600 miles. 

39. If 40 men eonld cradle, in 10 days, 800 acres of rye, how 
many acres could 60 men cradle in 15 days ? A- 1,800 acres. 

30. If 75 men can build a wall 7,300 rods long in 34 days, how 
many rods of wall could 10 men build in 9 days '\ 75 men will builii 
more wall than 10 men, therefore write 10 for the second term, anJ 
75 for the first term. A. 360 rods. 

31. If a man travel 100 miles in 5 days, tiaveling 4 hours each 
day, in how many days could he travel 600 miles, provided he travel 
10 hours each day ? 

33. By analysis, it appears that when he travels 10 hours each 
day, he goes 50 miles adaj; then 600-;-50=12. In stating, take 
notice, tluit the more honrs he travels in a day, the less days will bo 
required; therefore make the second term the smaller one. A. 12d. 

33. If 10 men can build a wall 360 rods long in 9 days, how many 
men would be required to build a wall 7,300 rods long in 34 days ? 
Make 9 days the second term, because the more men the less days. 

A. 75 men. 

34. If a family of 8 persons spend 9>480 in 34 months, how much 
would 16 persons spend in 8 months % A. S330. 

35. If a famOy of 16 persons spend, in 8 months, 8320, how many 
persons would spend, in 34 months, 1 480 1 ^.8 persons. 

36. If 4 men receive $34 for 6 days' work, how much would 8 - 
men receive for 12 days' work] A. 896. 

37. If 4 men receive $34 for 6 days work, how many men may be 
hired 12 days for SB6 1 A. 8 men. 

38. If 83,000 will support 3 garrison of 150 men 3 months, how 
long will $6,000 support 4 times as many men 1 Ratios 3 and J. 

A. 3 J months, 

39. If $100 gain $6 interest in 1 year, in what time will $900 gain 
836 interest? A. 8 months. 



example 23 Joiie by^ 
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40. An usurer put out S150 at interest, and when it had been on 
mlereet 8 months, he received for principal and interest S160. 
What rate per cent, did he receive ; that is, how many dollars on 
8100 for 13 months' A. 10 per cent. 

41. When the amount of 818,000 for 2y. 6m. 15d. is 820,745, 
what is the rate per cent.' A. 6 per cent. 

43. Suppose you pay $5,713 for transporting 12cwt. 3qr. 400 
miles, what must you pay for transporting 13T. 7cwt. 3qr. over a dis- 
tance of only75 miles! I3T. 7ewt. 3cir. = l,071qi : I9cwt. 3qr.= 
51qr. Ratios 31 and T^. X. 33,491. 

43. When you pay »33,49I for transporting I3T. 7cwt. 3qr.,75 
miles, what must you pay for transporting 13cwt. 3qt.,400 miles! 

A. S5.713. 

44. When the transportation of two boxes, each weighing 2cwt. 
3qr. 51b. 300 miles costs 85.60, what will be the cost of transporting 
ST. 4cwt. 3qr. 51b. 150 miles! Ratios 6 and |. A. 833.60, 

45. If 45 yards of cloth, 5 quarters wide, will make 10 suits of 
clothes, how many pieces, each containing 35 yards, but only 3 quar- 
ters wide, will be required to make 50 suits ! A. 15 pieces. 

46. If 25 men can dig a trench 30 feet long, 13 feet broad, in 
days, in how many days would 15 men dig a trench of the same 
depth, but 48 feet long, and only 8 feet broad! 

15 men i 35 men ) , { The less men, the more days. 

36 length : 48 length >_^q For ^ The more length, the more days. 
13 width : 8 width J ■ ■ " f The less width, the less days. 

47. The multiplying of the third term by the product of the middle 
terms, and dividing the result by the product of the tirst terms, giros 
laj days. 

The same by ratio.— The ratio of 15 to 35 is | ; of 36 to 48, J ; 

of 13 to 8, f. The operation, then, may be expressed as follows — 

Jx4x§xa=~^n = 13j. A. 13^day3. 

48. If 8 men build a wall 80 rods long and 5 feet thick in 6 days, 
in how many days would 3 men build a wall of the same breadth, but 
120 rods long and 3 feet thick \ The ratios f , f , and f, (by cancel- 
ing,>=f, then f x6= V=9f- A- 9| days. 

49. If 15 men dig a trench 43 feet long and 8 feet broad in 14| 
days, in how many days would 35 men dig a trench of the same 
depth, but 36 feet long and 13 feet wide ? A. 9j' days. 

50. If 25 men, by working 10 hours a day, can dig a trench 36 feet 
long, 13 feet hroad, and 5 feet deep, in 9 days, how many hours a day 



;n work, in order to dig a trench 48 feet long, 8 feet broad, 
and 3 feel deep, in 13 days! 



5 men 


35 men, "1 


The less men, the more days. 


G length 


48 length, . 
Sbreadth, ^™ 
3 depth. 1 -><> 
9 days, J 


The more length, the more hours. 


3 breadth 


The less breadth, the !ess boura 


5 depth 


The less depth, the less hours. 


3 days 


The more days, the less houiB. 
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51. The ratios in the last statement are ^x4xjxfxj= J ; then 
f X10=G§ hours. Or the product of the first terms is 388,800, 
and that of the second terms 350,300, which multiplied by 10, and 
the result divided by the first product, gives 6|. A. 6| hours. 

53. If 15 men, by working C| hours a day, can dig a trench 48 feet 
long, 8 feet broad, and 3 feet deep, in 12 days, how many hours a day 
must 25 men work, in order to dig a trench 36 feet long, 13feelbroa*i, 
and 3 feet deep in 9 days 1 A, JO hours. 

53. Suppose that 50 men, by working 3 hours each day, can dig, 
in 45 days, 34 cellars, which are each 36 feet long, 21 feet wide, 
and SO feet deep, how many would be required to dig, Jn 37 days, 18 
cellars, which are each 48 feet long, 29 feet wide, and 15 feet deep 
provided they work only 6 hours each day ! 



34 cellars : 18 cellars," 

36 length : 48 length, 
31 width L 28 width, 
30 depth ; 15 depth, 

37 days ; 45 days, 
5 hours ; 3 hours. 



The less cellars, the less men. 
The more length, the more men. 
rricn. The more width, the more men- 
; : 50. The iess depth, the less men. 
The less days, the more men. 
The more hours, the less men. 
54. In the last example,either product of the terms is 48,988,800, 
and the ratios just cancel each other; the third term, then, is the 
answer as it stands. A. 50 men. 

56. If 80 men, by working 5 hours in a day, can dig, in 27 days, 

30 cellars, which are 45 feet long, 28 feet wide, 10 feet deep, how 

many men would dig, in 45 days, 36 cellars, which are 30 feet long, 

SI feet wide, and 15 feet deep, by working only 3 hours each day ? 

A. 108 men. 



CONJOINED PROPORTION. 

XCII. 1. Conjoined Phopohtion, or Chain Rele, as it is some- 
times called, is the combination of several ratios, or proportions, 
tlirough which the ratio between the first and last term is discovered. 

3. This rule relates principally to the exchanges between different 
jountries, in respect to specie, weights, and measures, but is appUca 
ble to Gonunon business transactions. 

3. To find how much of the quantity mentioned first is equal to a 
certain portion of the quantity mentioned last. 

4. Call the first tenns m each part of the general question antece- 
dents, and the f allowing ones consequents ; then place the antecedents 
in a column on the left, and the consequents in another column on the 
right, with the odd term under the former criwrnn. 

Q How is eiample « atat*d. imd why ?-eiample 50, and why?— exompU 
53, and why? How is the last performea tiy cancelling! 53. 

XCn. p. Whal is Cnnjoined Proportion? 1. To what rfops il principsllj 
relate! 2. What is tlie fiiat rule ? 4, 5 What does it find ' 3. 
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B. Midtifly the column of consequents together for a divisor, and 
that of the antecedents for a dividend; the quotient teili be the gtian- 
tity sought. Or, first reject opposite and equal terms, or opposite and 
equal factors, hy dividing by the greatest common divisor; then pro- 
ceed mith the remaining terms as first directed. 

6. If lObl. of flout may be bought for 30bu. of wheat, and 20bu, 
of wheat for 10 yards of broadcloth, and 60 yards of broadcloth for 
liiOgal. of brandy, and 30 gallons of brandy for 60 barrels of cider, 
how many barrels of flour will purchase 12 barrels of cider? 

lObl. flour =30bu. wheat. 



30xl0>:ia0!<60= 3,160,000; 10 
X 30 X 60 X 30 X 13 =4,330,000 -i- 
9,100,000=3. A. 3bL flour. 



80bu. wheat =10yd. cloth. 

60yd. cloth = laOgal. brandy. 

30gal. brandy=60bl. cider. 

13bl, cider. 

But, by cancelling equal terms, we have left only— 
20bu. wheat : ISOgaJ.brandy-l Then SOX 13=240-5-120=3. 
I2bl. cider. | A- 2bl. flour 

Again, if we reject common factors, by dividing 90 and 120 by 30 
we have only 1, 13, and 6. Then 1 x 13= 13-^6=3b!. flour. 

Again, dividing the opposite terms 13 and 6 by 6, we have only 1 
and 3 and 1. A. 2bL flour. 

1- For the proof, suppose the flour to be worth 86 a barrel ; then 
find, on that supposition, the cost of a single one of each quantity j 
and lastly, find whether 2bl. of flour are worth just 12 barrels of cider. 
A. Wheat at f3; cloth, 84; brandy, 2; cider, 81. Then Sbl. of 
flour are worth ISbl. of cider, the above answer. 

8. If 280 braces at Venice aie worth 300 braces at Leghorn, and 
7 braces at Leghorn are worth 4 yards at Boston, (U. S.) how many 
braces at Venice are worth 100 yards at Boston 1 A. 163Jyd. 

9. If 131b. at Boston are equal to 101b, at Amsterdam, and 101b. 
at Amsterdam are equal to 121b. at Paris, how many pounds at Bos- 
ton are eyual to 500 at Paris ! Cancel equal terms, and the work ia 
done. A. 500. 

10. Suppose 200 bushels of wheat in Boston (Mass.) are worth 
300bu. in New York, and 20 in New York are worth 40 in Ohio, 
and 60 in Ohio are worth 75 in Michigan, and 25 in Michigan are 
worth 30 in Illinois, how many bushels in Boston are worth 1,000 
bushels in Illinois ! A. 223f . 

11. Suppose 30 girls in a factory can do as much work"as 15 boys, 
and 60 boys as much as 35 men, how many girls would accomplish 
as much as 250 men I A. 600 girls. 

IS. If 15s. in N. England be the same value as 30s. in N. York, 
and 24s. in N. York the same as 22s. 6d. in N. Jersey, and 30s. in N. 
Jerseythe same as 20s. in Canada, \t:tK Many pounds in N. England 
are the same value as .£240. 7s, 6d. ii ( anadal A. £389. 9s. 

13. If 15 quarts of rr ilk will mske Sp unds of butter, and 6 pounds 
of buiter requireasm; hmilkwSIC MU ^ of chee^, and 10 pounds 
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of clieeaa be made from 2 cows in 3 days, how many quarts of milk, 
Mthatrate, would25cowsgiTein6monthai A. 45,000 qts. 

14. Ifin the last example the milk sell for Scents a quarl, the but- 
ter for 35 cents a pound, and the cheese for 10 cents a pound, which 
would be the most profitable, for the given time, 6 months, the selling 
of the milk, the rajjiiogof liutler, or the making of cheese? 

A. The making of cheese is more profitable than tlie selling of 
milk by J, or 9750 ; and more profitable than the making of butter by 
J, or f 1500. 

15. To find how much of the thing mentioned last, is equal to a 
cert^ quantity of the thing mentioned first. 

16. RULE. Arrange the terms as before, except the odd term, 
vihieh place under the column of consequents, then cancel, muitiph/, 
and divide the columns as directed in the last rale. 

17. In the example (No. 0,) find how many barrels of cider will 
potohase 20 barrels of ftour ? A. 120hl. cider. 

19. In the example (No. 8,} find how many yards at Boston, are 
worth 250 braces at Venice. A. 153^^. 

19. In the example (No. 9,) how many pounds, at Paris, are equal 
to 600 pounds at Boston 1 A. 600. 

20- In the example (No. 10,) how many bushels, in Illinois, are 
worth 500 bushels in Boston ? A- 2,250. 

21. In the example (No. 11,) find how many men would accom- 
plish as much as 480 girls. A. ISOmen. 

23. In the example (No. 12,) how many pounds in Canada are equal 
to £350.13s. 6d. inNew England! A. £308.irs. Id. 

23- In the example (No, 13,) find how many cows would give SJ 
kilderkins of milk in one day. A. 40 cowa. 



FELLOWSHIP. 

XCIII. 1. Fellowship, which is another name for the Rule of 
Three, is employed by persons in partnership in ascertaining their 
respective gain or loss in trade, when these are in proportion to the 
Btock, or stock and time together. 

2. Single or Simple Fellowship is when the stock of each part- 
ner is continued in trade for equal, periods of time ; each one's gain or 
loss, therefore, is evidently in proportion to his stock in trade. 

3. This rule may be applied to cases of bankruptcy and taxation, in 
apportioning the part of each person interested. 

4. RULE. As the vihole stock : is to each man's stock :: so is the 
tekole gain or loss ; to each man's gain or toss. 

Q. What is th- second rule? 16. Wliat does it find ? 15. 
XCIII. Q. What is Fellow8h[p? i. Single or Simple Fellowship? 2. 
What other cssea does it embrace! 3. What is the Rule ? 4. What alibreri 
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5. Note. The operation may oftentimes be much abridged by Analy- 
ois, or by multiplying the third term by the ratio of the other two. 

6. Three men, A, B, and C, traded in company ; the first put in 
82(10, the second 8400, and the third 9600. They gained $300- 
What was each man's share of the gain' 

A'Bstock»a00)Sl300:8300::8300; f 50 Ans. A's gain, 

U'a stock $400 >il300 : 3400::S300 ; $100 Ans. B's gain. 

C's Btock$60oHl200:MOO;:t300:$150 Ans. C's gain. 

The same by ratio. There are ^^, t'^Vfi Tm,=h h h then \ 

of *300 is »50 ; i of $300 is SIOO ; | of S300 is «I50. 

-4. 850; $100:«150. 
The same by analysis. If SiaOO gain $300, then 8 J will gaiuy^j 
of $300, which is SJ, and 1300 will gain 300 tiraee as much, whieh 
is the same as J of SaOO=S60 ; J of $400=$I00 ; { of S600 = $160. 
A.S50;UOO;$15Q. 

7. Three merchants, A, B, and C, gained by trading in company 
8300 ; A's slock was S150 ; B's stock $350, andC's S400 ; what was 
the gain on SI, and what each man's gain 1 

A- tk : then A's 837.50 ; B's $69.50 ; C's ilOO. 

8. A, B, and C freight a ship with S70 tons ; A shipped on boarJ 
96 tons, B 73, and C 103- fn a storm the captain was obliged lo 
throw 90 tons oyerhoard. What was the loss on one ton, and what 
the loss of each man ? A. ^T.; A's 33T. ; B's 24T. : C's 34T. 

9. A and B traded in company, with a joint capital of $600. A 
put in $350.50, and B f349,50. They gained $130. What was 
that on $ 1 , and what portion belonged to each 1 

A. SI ; A's $70. 10 ; B's S49.90. 

10. A ship valued at $35,300 was lost at sea. A owned J of it ; B 
J, and C the rest. What was the loss of each man, provided an in- 
surance of S18,000 had been effected on her ! 

A. $? on $1 ; A's 82,400 ; B's $3,600 ; C's 81,300. 

11. A detachmcntjConsislingof Scompanies, wassent into a gar- 
lison, in which the duty required 338 men a day ; the first company 
consisted of 163 men; the second, 153; the thbd, 144; the fourth, 
117; and the fifth, 108. How many men must each compMiy ftir- 
nish in proportion to the whole number of men 1 (The proportion for 
1 man is j ; then, j of 163=54, first company ; the second, 51 ; tjie 
third ,48 ; the fourth, 3a ; and tlie fifth, 36 men.) 

A. 54;51;48;3it;36. 
13. Two men, A and B, traded in company, with a joint capital o 
*[,000 : they gained $400, of which A took $300 and B the remain- 
der. What was each person's stock ^ 

A. $1 gain on $3| stock ; A's $750 ; B's $350. 
13. A bankrupt is indebted to A $350, to B $1,000, to C $1,200, 
to D $430, lo E $85, to Y $40, and to G $30 ; his whole estate ia 
worth no more than $1,557.50. What will be eaeh creditor's paitot 
the property ! 
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14. NoT«. In adjusting such ciaims, it is the general practice to 
find how much the debtor pays on $1, first, .d. $1 = S'-; A, f 175; 
B, 9500;C, «600;D, *310; E, 843.50; F, 830; G, lo". 

15. Awealthymerchantathisdeslh, left an estate of 30,000 tobe 
divided among his children in such a manner that tlicir shares should 
be to each other as their ages, wjiicli were 7, 10, 12, 15 and IS jr's. 
What was tlie share of each! A. S3,500; »5,000; «6,000; $7,500; 

8,000. 

16. A and B invest equal sums in trade and clear $290, of whiuh 
A is to have 8 shares, because he is to transact tlie business, and B 
only 3 shares : what is euch man's gain, and what allowance is made 
A for his time 1 A $60; A *100forhis time. 

17. AssEssweNT of Taxes. A Tai is a rate or sum of money 
which is paid for the support of govevninent by the citizens, in pro- 
portion to their property, except that on their heads, which is c^ed 

18. RULE, llaevng taken an inventory or valuation of all the 
taxable property of the town, and the number of polls, deduct from the 
whole tax, the poll taa (assessed epiaUy on all) then find houi much 
the remainder is on one dollar of the said inventory for the multiplier 
of each person^ s inventory, and to the product add his poll tax i the 
*U7n of which will be his whole tax. 

19 Suppose that a 
property, and S,' 
£31,400 :— 

What is A's ta 

WTiatisB'Bta 

WhatisC'sta 

What is D's ti 

WhatisE'stD 

What is F'b tax, whose list is $825^ and 3 polls 1 A. 35.12. 

What is G's tax, whose list is SSOO^'« and2 polls' A. 33.41^ 

What is H's tax, whose list is «375| and 1 poli ! A. 15.71. 

What is I's tax, whose list is S265/5 and 3 polls? A. $12.01 ,^5. 

• 2,000 polls at 70 ets. each=$l,400 from *31,400 leaves 830,000 
to be assessed on*500,000 ; which on 1 dollar is 8/AVo°s. or 5V "' 
SI =4 cts; that is 4 cents on a dollar. Then A's list being S 14,00 
x4 cents=856 which added to $140, A's tax on 2 polls at 70 cents 
each, makes S57.40 for A's whole tax, as above. 



COMPOUND FELLOWSHIP. 

XCIV, 1. Compound FELLowssiir is when the stock of each 
partner is employed for wnei/ual periods of time :each one's gain or 

Q. Wlial is a tax ? 17. Wliat is the fii 
Sm 10 be made 7 13. HowT^ the poll lai 
^ the nrocesa La fiadiji^ ^u individual's ta 



t a certain town which has 3500,000 of taitable 


'» polls, which are taxed $.70 each 


, is assessed at 


whose list ii 


(Sl,400aud2poll8l- 


A. 857.40. 


whose list i: 


s $1,300 and2pollsl 


A. $49.40. 


, whose list i 


a$l,265andlpol!! 


A. SS1.30. 


, whose list i 


s 82,125 and 3 polls? 


A. «87.10. 


. whose list i. 


s 93521 and 3 polls? 


A. 3142.24. 
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loss therefore is in proportion to both his stock and the time it is oon- 
tijiued in trade. 

2. Two men hired a pasture for 89 ; A put in 3 oxen for six 
months, and B 3 oxen for 5 months ; what ought each to pay for the 
pasture 1 

3. Two oxen for 6 months is the same as (3 X 5= ) 13 oxen for I 
month, and 3 oxen for 5 months is the same as (3x5=) 15 oxen tot 
1 month : thus, — 

2x6=13*37; 13: Se:®4 A's Ana. 

3X5=15(27: 15: S9:f5 B's Ans. 

RULE. 

4. Having multiplied each mari's stockhy the lime ii was in trade, 
then say as the sum of these p-oducts is to each man's product, so 
is the xohole gain or loss, to each marCs gain or loss. 

5. Three merchants, A, B, and C, enter into partnership ; A puts 
in 360 for 4 mo. ; B «50 for 10 mo., and C S80 for 12mo, ; but by 
niisfortmie they lose f 50 ; how much loss must each man sustain ? 

A. A's S7.058+ ; B's $14,705+ ; C's 828.235 + . 

6. Three butchers liire a pasture for 848 ; A puis in 80 sheep for 
4mo. ; B 60 sheep for 3mo , and C 72 sheep for 5mo. ; what share of 
the rent must each man pay! ^. A's819.20i B'a»7.20 ; C's 83I.G0. 

7. Two merchants entered inla partnership forI6mo.; A at first put 
in stock to the amount of £600, and, at the end of months, put in 
8100 mote; B put in at first f 750, and, at the expiration of 6 months, 
liiuk out 8250 ; with this stock they gained S336 : what was each 
man's parti A. A's, SS00.797 ; B's, 8185.203. 

8. On the first of January, A began to trade with 8760, and, on the 
first of February following, he took in B with 8540 ; on the first of 
June following, they took in C withS800; at the end of the ycai, 
they found they had gained 8872; what was each irian's share of the 
gain! A. A's, 8384.939 ; B's, 8250.71 ; C's, 1236.36. 

XCIV. Q, VVlial i9 Compound Fplloiship? 1. In Piarople 2, wliul iiiiiu 
bcr of ...i.n fot I moiill, h o,|ii«l to ihctivcii nui.il«r fur the aiveii lim<! 7 Wliai 
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APPENDIX. 

PART THIRD. 



PRACTICE. 

XCV. 1, Practice is a conuise method of answering questiune 
in the Rule of Three, when the first term happens to be unity. 

3. Operations in Practice are conducted principally by supposing a 
price, and taking aliquot or even parts of the same for the true price. 

[XLII. 1.] 

3, What will 50 bushels of rye cost at 53. a bushel' Suppose the 

price were £1 per bushel, then the 50 bushels would cost 

5a. — £i )£50 £50;butat Ss. per bushel only J asniuch 

:£13.I0 3. for 5s. =i; J. 

4. What will be the cost of 8640 yards of cloth at the foUowing prices , 

At 10shillingsperyard?=£^ A. £4,320. 

At 6s. 8 pence per yard ? =.£?. A. i'2,880. 

At 4 shillings per yard ? =£J. A. £1,738. 

At 3s. 4 pence per yard ^ = i^. A. £1,440. 

At 3s. 6 pence per yard? = £ J. A. £1,080. 

At Is. 8 pence per yard1=£TV- -4. £720. 

At Is. 3 pence per yard?— £j'j. A. £540. 

Al 1 shdling per yard '\=£-^„. A. £432- 

At 10 pence per yard ? =£^. A. £360. 

Ate pence per yard l^igV- ^- -£388. 

At 5 pence per yard J-£j\. A. £180. 

At 2| pence peryardl^fj'j, A. £ 00. 

6. What is the cost of the following quantities at the prices annexed! 
3,150 gallons of oil at 2s. 6d. per gallon 1 A. £393. 15s. 

4,235 yards of cloth at 3s. 4d, per yard 1 A. £705. 16s- 8d. 

S,434 bushels of oats at Is. 8d. per bushel ? A- X203. 16s-. 8d. 
2,679 dozen of oranges at 5 pence for eachi A. £66!3. 10s. 

4,695 quatts of strawberries at 3d. per quart? A. £57. 8s. 9d. 
7, When the price is not an aliquot part, we may take the on» 
nearest to it first, then take an aliquot part of that part, and so on. 



XCT. Q. ^ 
nerformed! 3. What are ihe diviaor a 



How 



is it perfonneii ! How is eismpl 
dividewl whi^n thi: quantity is 8i 
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6. What will 51 banels of cider cost at 73. 6d. per barrel ' (3s. 
Bii.=£Jori<if5aO 
J, i ) £ 5 1 at £ I per bl. Or i ) £ 5 1 

i." 1 3 . I 5 3- at 6 s. 1 ) i I 3 . 1 5 s 

£ 6. 7s. 6 d. at 29. Gd. £ 6 . 7s.6d 

A. £ 19. a s. 6 d . at 7 B . 6 d . A. £ 1 S . 3 a. 6 d 

9. What will the following articles cost at the prices annexed ?- 
"" " A. £453 . lOs. 

A. £106 . 15s. 
930 razors at Ss. 6d. each? A. £397 , 16s. 

Siaboolisat 33, 9d, each? A. £153 . 5b. 

715bonnetsatl7s. 6d. each? A. £625 . I3s. Bit. 

10. What will llcwl. 3qt. iSlb. of rice cost at $9.60 per ewt. ? 

S qr.=J S9.fi O^coatofl cwt. 
1 1 







1 5 


6 n 








Iqr. 


ill 


4 


.« II 








10 Ih. 


2 


.4 


=cost of 1 qr. 






«lb 












1 Ih 


-■H 


















,0 9 6=coslofllb. 






Ana. S 1 


I 1 4 


.9 4 8=costof llcwt. 


3qr, 


131b. 



n. What would be the cost of the following quantities? — 
35 yards 3 quarters at 82.40 per yardi A. $61,30 

18 bushels 3 pecks at ffiS.fiO per bushel? A. *67.66, 

5cwt. 3qr. 51b. at $4.30 per cwt. ? A. f34.36. 

3cwt. Iqr. 341b. at 83.60 per cwt. 1 A. 913.564. 

4T. I5cwt. 3qr. at 810,50 pet ton ? A. *50,3B8J. 

5 e, E, 3qr. 3na. at 83,75 per ell ? A. 815,263^. 

13. Suppose a merchant buys 7hhd. 7gal, 3qt, of molasses at 
SIO.69^ per hhd., and seUs ^ of it for $11J per hhd, ; | of it for $13 
per hhd. and the balance for $15 per hhd. ; how much profit does he 
make on the whole ? A. «I2,457, + 



DUODECIMALS. 

XCTI. 1. Duodecimals are so called from duodecim, the Latin 
for twelve, because they decrease by twelves from the left hand 
towards the right. 

3. In Duodecimals, the foot is dirided first into twelve equal parts, 

y. How is eiample 8 performed? When tJie quantity is llcwl. 3qr. 131b, 
what are the agTersI diyisorsT [See 10.] 

XCVI. 4 What are I>uodecimals ! 1. What is the integer and its diii 
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•iitfled inches or primes; each prime into 13 equal parts, c^ed Mo- 
'jtids ; each seGond into 13 equal parts, called thirds, and so on. 

3. That is, 1 inch or prime is ^ of a tool. 

1 second is ^ of |^, that is ^if of a foot. 
1 third is 1^ of .j^ of A=n2B "f a foot. 
1 fourthisj^ofy'jofts ofT^ = 2irTwOfafoot- 

4. These fractions are distinguished nsually by marks called ae- 
ooms; thus 8'= 8 inches or primes ;8"=Tft or 8 seconds; 8'"=t^j 
or 8 thirds, &c., each addiiioiial mark denotingan inferior denomina- 

5. Since feel stand in the place of units 
must give feet; feet multiplied by ISths n 
incnes or primes, and so on as follows ; — 

6. Peel multiplied by feet give feet. 
Feet multiplied by primes give primes. 
Feet multiplied by seconds give seconds. 
Primes multiplied by primes give seconds. 
Primes multiplied by seconds give thirds. 
Seconds multiplied by seconds give fourths. 
Seconds multiplied by thirds give fiflhs. 
Thirds multiplied by thirds give sixths, &c. 

7. That is, the product wiU always be of that denomination which 
is indicated by the sum of the accents; thus, 7'"x6""=3y""" or 35 
sevenths. 

12""" (sixths) , . . make l"'"(fifth.) 

13'"" (fifths) .... make 1"" (fourth.) 

12"" (fourths) .... make 1'" (third.) 
13"' (thirds) ... make 1" (second.) 

12" (seconds) .... make 1' (prime.) 
12' (primes) .... make 1ft. (foot.) 

8. The operations of addition, subtraction, multipticaiion, division 
and reduction of duodecimals are the same as of other compound 
numbers, 13 of an inferior denomination invariably making one of the 
nest higher denomination, as in the foregoing Table. 

9. Howmanyfeet are therein 1,685'T A. UOfl. 5'. 

10. Howmanyprimesare therein 140ft. yl jl, IGS^. 

11. Howmanyfeet are there in 31,049"! 
13. How many thirds in 93fi. 4'7"8'"! 

13. How many feet in S,fl85,984"""1 

14. How many feet in 1,504,935,936""""? 

15. How many nmths in 7 feetl A. 31 
Q. What parts of a foot ore these sub^divlsions! 3. How ai-e tlicse denami. 

actions distinguished ? 4. What do feet, primes, &c. . muUipUed by each other, 



A. 215ft. 7' 5". 


A. 40,413'". 


A. 1 foot. 


A. 31 feet 


3,463,464"'""". 
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16. Add together 435ft. 4'8"7"'5""1I""'9""": 125ft. 3'4"9'" 
S"" 3'"" 1""" and 43ft. 2' S" 1 1'" 3"" 6"'" 10""". 

A. 593ft. IC 7" 3'" 11"" W" 3""". 

17. If a Slick of timber which contains 39ft. S' 3" 9"' be divided 
into two parts, one of which shall contain 23ft. 8' 1" IC", what will 
(he other part contain 1 A. 15ft. 6' 1" H'". 

18. Suppose that a person agreed to famish at a certain price, 15 
BtickBof round timber, each to contain in solid measure 90ft. 3'5"ft'"; 
alsoSOothersticks, each measuring 101ft. 3' 6" 9"'; but on its de- 
livery I of the whole was rejected on the ground that it did not answer 
the description in the contract ; what was the quantity receivedl 

A. 53T. 34ft. S' 3". 
CROSS MULTIPLICATION OF DUODECIMALS. 
13. Duodecimals are principally used by workmen and artificers in 
ascertaining the square or solid contents of their work. 

20. The square content, we have seen, [vii. 46.] is the product 
tf the length by the breadth; and the solid content, the square con- 
tents, multiplied by the depth or thickness, [vii, 60,] 

23. The principle illustrated in (6.) which see, forms the basis of 
the following rule. 

RULE. 
33. Having writien feet under feet, primes under primes, <^-, mul- 
tiply by each denomination separately, beginning with the highest of 
the m-idtiplier and the lowest of the multiplicand. 

23. Place those products that are of the same denomination under 
tach other, which will carry the first denomination in each sw:ce3iive 
product after the first, one place farther tvward the right than the 
formers then the sum of these partial products will form the required 
vroduct. 

24. Ina stick of timber 30ft. 9' long, 3ft. 5' wide and 3ft. 3' thick 
how many solid feet does it contain ? 

* For the value of each product see 8 ; 
a always to carry by 12 ; thus> 
9'= IS'-^ 13= 1ft. 6 primes; then 
301t.>!3ft.=40ft. + lft. (to carry)=41ft. 
Next5'X9'=45"=3'and9"; 30ftx5'=: 
10O'+3' (to carry) I03''=8ft. 7' and add 
the products together. To multiply by 
„ 3ft. 3', say aft. x 9"^18"= 1' 6" : aft. x 1' 
„^_=3'+l'=3' : 3ftX50ft.= 100ft. : 3'x9" 
JZ =37'"=2"3"' : S'xl'=3"+3"=5 : 3'X 
50ft.= 150'= 13ft. 6'. 
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35. How many square ft. in a board lOft. 8' long and 1ft. 5* broad) 
A. i5ft. I' 4". 

S6. In a load of wood Bft. 4' long, 3ft. 6' high, and 3ft. 3' wide, 
how many solid feet f A. 67ft. 8' 6". 

Note. — Artificers compute their work by different measures 
Glazing and masons' flat work are computed by the square foot; 
painting, paving, plastering, &c. by the square yard ; flooring, roof- 
ing, tiling, &c. by the square of 1 00 feet ; brick work by the rod of 
16^ feet, whose square is 2721 ; ^e contents of bales, cases, &c. by 
the ton of 40 cubic feet; and the tonnage of ships by the ton of 95ft 

27. What will be the expense of plastering the w^s of a room 8ft. 
6' high, and each side 16ft. 3' long, at 62^ cents per square yard! 

A. S38.36a 

28. How many cubic feet in a block 4ft. 3' wide, 4ft. 6' long, and 
3ft. think t ^. 57ft. 4'&". 

29. How much will a marble slab cost, that is 7ft, f long and 1ft. 
3' wide, at 81.25 per foot 1 A. 811.458. 

30. How many cubic feet of wood in a, load 6ft. 7' long, 3ft. y 
high, and 3ft. 8' wide ? A. 82ft. 5- 8" 4'". 

31. What will the paving of a court-yard, which is 70ft. long and 
66ft. 4- wide, come to, at $.20 per square yard 1 A. S87.63, nearly. 

32. How many solid feet ate there in a stick of timber 70ft. long, 
15' thick, and 18- widel A. 131ft. 3'. 

33. A man built a house consisting of 3 stories ; in the upper story 
there were 10 windows, each containing 12 panes of glass, each pane 
14' long, 12' wide : the first and second stories contained 28 windows, 
each 15 panes, and each pane 16' long, 12' wide : bow many square 
feet of glass were there in the whole house ! A. 700 sq. ft. 



INVOLUTION.* 

XCVn. 1- Involution is the process of finding powers. Powers 
are the several products arising from'mnltiplying any number by itself, 
and that product by the same number again, and so on. 

2. Any number is called a first power of itself; but when it be- 
comes repeatedly a factor in producing other powers, it is called 
their root,t because they seem, as it were, lo grow out of it. 

Q, By whom are Duadecimals used, and for what puiwise? 19. Hawarethe 

■quareandso1idcontentsofBnythiiigBac«rlBined7 20. What is the Rule? 22,23. 

XCVII. Q. What is Involution? I. What are meant by powersT 1, Wlat, 



iivipg; 


the Blale of bein? 
ibec thereby becan 


ie8.by. 
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3. The first product, because the same factor is used twice, ia 
called the second power, or square; the next product, because the 
same factor is used three times, is called the tliird power, or cube ; 
and so on, as follows — ■ 

Thus 3= 3, 1st power, or root. 

3x3= 9, 3d power, or square. 
3x3x3= 27, 3d power, or cube. 
3x3x3x3= 81, 4thpower, or biquadrate.* 
3 X 3 X 3 X 3 X 3= 343, 5th power. 

4. The IsDEx or Ekpohent of a power denotes the number of 
times the root must be used aa a factor to produce that power ; cun- 
eequently, index is only another name for the number of the power 

5. Powers aie frequently expressed by writing their indicee in 
smaller figures on the right of their respective roots, as — 

The8thpowerof3isS''-3x3x3x2x3x3x3X2=356. 
The Sd power of 5 is 5"= 5 x 5= 35. 
The 3d power of 4 ia 4== 4 x 4 x 4= 64. 
RULE 

6. Involve the given number or root, that is, multiply it by itself, 
and the product ly the root again, and so on lill the root has been 
used as a factor as many times as are indicated by the given power or 
its exponent. 

7. What is the second power or square of 13 ^ A. 169. 

8. What is the third power or cube of 181 A. 5,833. 

9. What is the fourth power or biquadrate of 11 1 A. 14,641. 

10. What is the fifth power of 7!— of 91 A. 16,807; 59,049. 

11. What is the sixth power of 51— of 4? .4.16,635; 4,096. 
13. What number is meant by 3°1— by 5' 1— by SO' T~by 7"1 — 

by6M j1. 9; 125; 3,200,000; S,401 ; 7,776. 

13. What is the numerical difference between 3' and 8' \ — between 
9'and4'1~betweenl0"'andS0M A. 448; 6,487; 9,996,800,000. 

14. What is the Sd power of 1 1— of .75 1— of f \ What is the 3d 
power of 41— of 4.32! .4. W -5635; ^; ^U; 75.151448. 

15. What is the square of 5|! A, 30f. 

16. What is the square of 16^1 A. 212^. 

17. What is the difference between the cube of -|- and the biquad- 

lateof Joff? , , ^-sw- 

18. What is the numerical value off 1— of5| 1 A.-^j; 166|. 

19. Whatnumberisequalto3'x4'1— to3'x2M .4.576; 3,888. 

20. What is the difference between 4' and 4' x 4' 1 A. 0. 

Q. WtatismeanlbylndenorEiponent! 4. Give an eiampls. Whatisliie 
nile! 6. What are the spcnnd, third and fourth powers sometimes called! 3. 
What is the square of 30 ?— cube of 3 ?— biquadrale of 3 ?— fifth power of 3 T— 
eevenlh power of3? 

* BrcDA-DRATT, JVom two Latin words, bia, twice, twA jvpdra. a square. Is so called 
because Itial number which ia used r»iM aa a Ibclor in pradooiiig a square iBUsed twict 
more in producing lbs biquadrale or foutlh pftwer 
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233 ARITHMETIC. 

91. In the last example the exponents of 4' and 4' added togethei 
make 5, the exponent of 4' i therefore — 

23. The potpers of the same root are multiplied by adding their 
evponents. 

■Z3. 316'x215'x215« are equal to whati A. 215". 

34. Involve 2* ; that is, raise it to the power denoted by its expo- 
nent. A.m. Involve 2'. A. 6i. Involves". A. i. 

25. What is the qnotient of 3' (=64) divided hy 2' ( = 4)1 

A. 16=2*. 

36. Hence powers of the same root may be divided by sublractins 
the exponent of the divisor from the exponent of the dividend. 

37. Divide 315" by 315", and 83=' by 82". A. 315' ; 82". 
28. What is the square of the 9 digits* 

A. 15,241,578,750,190,521- 
39. What is the sum of the squares of all the composite nmnbers 
between 1 and 20' A, 1,443. 

30. What is the sum of the cubes of all the prime numbers between 
I and 20. A. 15,803. 

31. Suppose there is a pile of wood, whose dimensions, that is, its 
length, breadth, and depth, are each 17 feet; how many cords does 
the pile contain 1 A. 38c. 49ft. 

32. Suppose a piece of land lies in the form of a square, and each 
side measures 135 rods ; how many acres does it contain ! 

A. 113A. 145rd. 

33. Suppose a pile of wood, whose dimensions are each 18 feet, 
be sold for SSf per cord ; what will the pile bring ? 

A. S398.672, nearly. 

34. If the amount of SI at compound interest for 1 year is SI. 06. 
what is the amount for 4 years 1 — for 5 years T — foe 7 years 1 — for 10 
years' A. 81.263477 + ; SI. 338925+; $1.50363 + ; SI.790848 + . 

35. What is the difference in value, at $I8| per acre, between a 
quantity of land containing 350 square miles and one which is 250 
miles square ? [See vii. 44.] A. $747,000,000. 

36. If a solid block of granite, 27 feet long, 13^ feet wide, and 13-5 
feet thick, be halved, what will be the value of .19 of each part, at 
the rate of I8J cents for 3 solid feetl A. S29.3169 + . 

Q. What iE the numerical difference between 5 whose indei shaU Lb 3, and 
IS whose indei shall he 3! What is the product of 15 whoae index shall be 8, 
ifmukipLedbyaSwho.'ieindeiahatlleST What is the rule for itf 22. What 
is die quotient of 4' divided by i' 1 What is the tvls ? 36. Haw inaof Equare 
rods in B pjac of ground 12 loda square! Wha! ia the difference in square yards, 
between 11 square yards and II yards square! [See vii. 43, 41.J 
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t of S7 is 3, because 
tof 16 is S, because 



EVOLUTION.* 

XCVin. 1. Evolution is the finding of the root from having 
the power given, and is therefore the converse of Involution, which 
is the finding of the power frona having the root given. 

Q. Tims, the second of square toot of 36 u 
power or square of 6 ia 36 ; the third or cube 
th« third power or cube of 3 is 37 ; the fourth 
the fourth powei of 2 is 16, &o. 

3. A Root, then, of any number is that factor which, multiplied 
into itself a certain number of timea, will produce the given number. 
Tiie process of finding it is called its Estbaction- 

4. The number or name of the root corresponds with the number 
or name of its power. 

5. That ia, if 4 be Ihe second power or square of 3, then 2 is the 
second or aquate root of 4 ; and if 37 be the cube of 3, then 3 is the 
cube root of 37. 



6. Find by trial tlie square root of eil—of 144 ?— of 3,G00?— of 
" -of 43.35 1— of tV ^— of f of J 1— of 6J ?— of .3,^1 

.4. 8; 13; 60; .6; 6.5; 1; 1; (6H¥)|>or8|; 1|. 
Find by trial the cube coot of 1 1 — of 8 1 — of S7 1— «f C4 1— of 
i_of 3=f ?— of-rjV^— "f 3^ " 



35 



A. I 



; ^ (=i); 



8. Find by trial the biquadrate or fourtliroot of 16 1— of 10,000 1— 
of Jf 1-^)f iV'— of .OOie ?— of tV of TffVir 1 

A. 3; 10; f; i; .3; ^. 

9. In Involution, the required power of any number may bi 
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234 ARITHMETIC. 

Hscci-taineii, because it ia done by multiplication, which produces an 
exact product. 

10. On the contrary, in Evolution there are many numbers whose 
roots cannot be accurately expressed, as the square root of 2, there 
being no factor that, multiplied into itself, will produce it. 

11. Numbers whose roots ean be exactly ascertained are called 
pgRFECT POWERS, and tiieir roots rational ndmbers. 

13. But otlier numbers are called imperfect powehs, and their 

13. Thus 16 is a perfect square, because its root is a rational 
number ; but 16 is an imperfect cube, because there is no factor the 
third power of which is that number. Its coot, then, is a jurd. 

14. By the means of decimals, however, we can come nearer and 
nearer to the desired root ; that is, approxirnate towards it to any 
assignable degree of exactness ; as the square root of 3, which is 
nearly 1.41421356 + . 

15. Roots are often indicated after the manner of powers in Invo- 
lution, the numerators of which show the powers of the given num- 
bers, and the denoroinatots the required roots ; thus — 

45 means the square root of 4' or 4 ; then 4'^=2. 
27" means the cube root of 37, which is 3; then 27^=3. 
16*^ means the fourth root of 16, which is 2 ; then 16^^ =2. 

3' means the square root of the fourth power of 3 ; then 3'=9. 

3^ means the cube root of the sixth power of 3 ; then 2'=4. 

16. The square root is also indicated by the radical sign ^, and 
other roots by placing before the same sign their respective indices. 

17. Thus, V9, 'V^i 'i^l6, denote the square, cube, and fourth 
rooLs, respectively. 

18. Since 1/25 — 5, therefore V25x /25=35. 

19. Since V8=S, therefore V8xV8xV8=8. 

SO. Since V1G= 3, therefore Vie XV 16 XV 16 xV 16= 16. 

21. But V16>'V16xV16=8, since 'i/16=2, and 2x2x2^8. 

22. When numbers have a line, called a vinculum, drawn over 
them, or are enclosed in a parenthesis, they are to be taken together. 

23. Thus, V30— 3 or 'i/(30— 3) means that 3 is first to betaken 
from 30, leaving 37, of which the cube root is to be extracted. 

34. Find by trial the difference between the square of 81 and the 
square root of 81. A. 6,552. 

Q. How may autd roots be eipressedwitbalolerBhledegreeofeiactness? 14. 
How are roots indieated ? 15. What is meant by 4= ? [Read 4 with the indei i] 
Wbal; by375!— *y 16^?— by 32?— by 2'? What other indicalions of tools 
are there ? IS. Give aD eiample. See 17. When are numbeia to be taken 

joukdv? 22 



dzvCoogk' 



25 Find the difference between 135' and 135^ ; — between 16' 
andVie. A. 1,963,130; 65,534. 

26. What is the sura of 3^ and i/IB?— of 95 and VlSx'v'iex 
VI6XV1S! A. 13; 10. 

37. What is the difference between 64' and V641— between 
i/yiriiii IF^ ^- 2; 65- 

28- What is the amount of 33', 33 '^, and V64 1— also ^ of J of 54' 
andV5'fXV25? A. 33,554,436; 787,35 \. 

39. Add together 365,V32 5* Vsji/gof \ and VlOJ — 3.75. 
A. 636. 

30. Suppose an orchard has 3,500 trees, and that it is in the form 
of a square ; how many trees are there in each row 1 A. 50 trees. 

31. A man desirous of appropriating 2^ acres of a certain lot of 
land, for a vegetable garden in the form of a square ; what would be 
the distance round the garden ? A. 80 tods. 

33. A countryman m returning from market, said he received for 
his butter S4.41, and that he got as many cents a pound as there were 
pounds; Yiow many pounds had he, and what was the price per 
pound? A. 311b. atSlcents. 

33. If in digging a cellar of equallength, breadth and depth, there 
was thrown out 1,331 solid feet, how deep must the cellar have 
beeni A. 11 feet. 

34. Suppose that there are two square floors, one containing 121 
square feet, and the other 400 ; now what is the sum of all the sides 
of both squares? A. 124 feet, 

35. If a pile of wood in the form of a cube, sold at $7.50 per cord, 
!omes to $3,750, what must be either the length, breadth or depth of 
•he pile \ A. 40 feet. 

36. The foregoing process, when the numbers are large, is so ledi- 
iUS, that rules have been invented, by which the extraction of the 
•squired root is rendered comparatively easy. 

EXTRACTION OF THE SQUARE HOOT. 
XCIX. 1. The Square of any given number, is the product of 
hat number multiplied by itself (xcvn. 3.) 

3. The Square Root of any given -number, is such a number, as 
mil, on being multiplied hy itself, produce the given number, (xcviii. 2.) 

3. A square figure has, as we have seen, four equal sides and four 
equal angles. <yii. 36). The length of a square, multiplied by its 

eadth, produces its square content or superficies, sometimes called 
( area. (vu, 46). 

4. The length and brea.dth of a square being equal, the aquaie of 

is the square root? 1. De»cril)c n 
of tt square ! 3. How in It found I 
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236 ARITHMETIC, 

either of its sides is equal to its area; of course tlio square root of iU 
area is equal to the length of either of its sides. 

6. When a garden, which is laid out in the form of a square, con- 
liins 1,396 square rods, what is the length of each side 1 that is, whal 
is the square root of 13!)6 1 



Square Rods. Square Rods. 

30)ISS6(30 3)1296(30 "'"" 

9 9 ^g^ 

n 0+6=6 6)396(6 66)396 



m 30, for 30' 
=90O,andleaa[haii4O. 
for 40"= 1000, which 
is greater Chan 139G; 



30 rods. 


6 rods. 


3 
B 6 


6 
C 


1 8 


3 6 


A 
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Rods. 

3 , length of A. 
3 0, hraadthof A. 
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9 , sq, rods in A. 


1 8 



it the left of 129(! 
a kmd of diiisor 
iwise at the right ot 

tient in division; 
e Operallon 1st.;) 



fin ^ \^^: .?''" 



by 



X) sq. rds, which 
idacled, are found 
5;iplyinS. die 






'gth o . 
rds. by tlie breadth, bo- 
ing sisc 30 rods, that 
is, 30S=W0, 
rods in B, C, ajid D, the remaining psrts of the fi-urs, 
ngth of each by the breadth of each, thus ; 30 X 6=180 ; 
180 ;tiieniaO+38 + ieo=396 square rods; or, aild Ibe 
'lich ia dlso 30, makinj! ( . , ._ 



To obtain the sc 
we may multiply t 
ey&=-36;and 30 
lengthofB, thatis. ;jU, I 

wiiieh is the same thing, ... .,.-, , „ — , .. 

of C, 6 rods, and the sum is 66, Now, to obtain tiie square rods in ine vmoie 
length o'. B, C, and D. we mnliiply their length, rods, by the breadth of each 
Bide, th^s, 66x6=306 equate tiids, the same as before. 

We do the same in the operation ; that is, we firsi double 30 in (he quotient, 
and add the 6 rods 10 the sum, making 66 for H divisor; next, multiply 6li, the 
divisor, l^erods. the width, making 396; then tsk'ng 396 rrom 306 leaves 0. 

Tbe pupil wdl perceive, the only difference between the 1st and 2d opera- 
lion (which see^ ia, that in the 2d we neBleoi writing the ciphers at the rigtt of 
the oumbets, anil iise only the significant figures. Thus, for 30+0, we write 
3 (lens,) and 6 (units,) which, joined together, make 36 ; for 9O0, we write 9 
Ciundiedsl. Tbis is obvious from die fact, dial Ihe 9 retains its place under 
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Omitluig the cipher! 



a B)f ei 

Bide of the garden 
7. Peoop. All tJie parts of th 



fhe given sum 12 9 8 square rods. 

8. If then the square of the ri 
Equal to the given sum, the work is 

0. Since the square of flfl, the greatest factor of two figures, is 
9801, which has the same number of figures as both its factors, or 
only double the number of figures in the root 00, therefore, — 

10. The square of any root cannot have mote flgurea than double 
the number of figures in the root. 

11. Since the square of 10, the least factor of two places, is 100, 
which has only one figure less than both its factors, or only one less 
than double the number of figures intbe root, therefore, — 

13. The square of any root can never have but one figure less 
than double the figures of the root. 

13. Hence, if we divide any given number into periods of two fig- 
ures each, the number of periods will equal the number of figures of 
which the root will consist. 

14. Point off the given number inlo periods of two figures each, by 
panting a dot over the units, another over the hundreds, and so on ; 
and if there are decinials, point them in the same manner, from the 
units towards the right hand. 

15. Find the greatest square in the last period on the left, write its 
root on the right, as a quotient, subtract the square from the said pe- 
riod, and to the remainder bring doum the next period for a dividend. 

16. Doable the root {quotient) for a partial divisor, and on ill 
right, place, for the total divisor, such a figure as uiiU express the 
greatest number of times that the true divisor is contained in the 
dividend, uihich figure will be the second in the root, or quotient. 

17. Multiply the divisor ^ the last quotient figure ; suUract the 
vroduct from the dividend ; and to the remainder bring down the next 
veriodfor a new dividend, vnth which proceed as before, by doubling 
all the figures in the quotient, or root, 4rc- 

Q. How is Ihe operation prcn-edt 8. What is the greatest number ot 
fiirares which any root can have! 10. What is the least numbecl 12. Whai 
reason is ttiven forsaohl 9, II. What is the inference ! 13. WhM 18 the 
tuLe forpointing off the given numberf U. How is the first dividend ob- 
hiineJ' 15. What is the direction for finding the second figure in Ihcrool? 
16. Whatforfiiidiogihencxtdividendl 17. Repeal the entire rule. 14, 19 
le. 17. 
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Fine] the sq. root of 7569. A. 

8)7569(87 Find the sq. toot of 9025. A. 

8 i Findthesq. root of 4235, A. 

1 6 7)1 1 6 9 Findthesq. root of 1369. A- 

116 9 Find the sq. toot of 3304. A. 

Proof 8 7x9 7 = 7 5 6 9 Findthesq. rootof6561. A. 

19. Recollect to double all the quotient figures for a divisor. 

aifi'i^^fitQ'ifi F'"*! ^^ ^1- '■'*<'* of 65536. A. S 

i =, iFTT F'"^ *''^ ^- ""^ °f 123201. d. 351. 

2 2 5 F""* ^e ^' 'oo^ of 801026. A. 895. 

, „ fiT^-^i 1 fi -P'"'i "^^ ^1- '°''^ of 1121S4. A. 642. 
1 ^ fi Findthesq. toot of 966289. .A. "" 
r. Find the sq. toot of 765635. A. 875. 

SO. Extract the square root of 2135764. A. ~ "' 

21. EKtracttheaquaretootof67ie464. ^.3593. 

33. Eattact the square root of 4294967396. A. 65536. 

23. When the divisor is too latge, increase the dividend by bring- 
ing down the next period of the given sum, then place a cipher in the 
root, and find a new divisor as before. 

2)4 2 2 5(3 5 Find the sq. root of 42025. J, 205. 

4 Find the sq. root of 651349. A. 807. 

4 5)3 02 5 Find the sq. root of 49126081.4. 7009. 

2 2j Find the sq, root of 35806400. A. 5080. 

24. Whatis thesquarerootof6480.35] [See R. 14.] 4.80.5. 
8)64 80. 2 5(8 0.6 Find the sq. root of S13.8529. 4.30.23. 

4 Find the sq, loot of 9.3035. A. 3.05. 

16 5)8025 Findthesq. toot of .00015625. ^. .0125. 

8 3 5 Find the sq. root of 196.5604. A. 14.03. 



t 6+ becontinued by annexing SI 
'■> ods of decimal ciphers. 

6 1)1.0 Findthesq. root of 10. 4.3.16.3 + 

^ 1 . Findthesq. root of 175, A. 13.328 + 

6 2 6)39,00 Findthesq. root of 90. 4. 9.4868 + 

. ^ -—-4 Findthesq. root of 5. 4.2.2360G + 

Kemamder, Jj^^ Findthesq. tt, of 3. 4, 1.41431356237 + 

27. When the lastpetiodofadecimalconsists of only one figute, 
annex a cipher to complete the period. 

28. What is the square root of 11,71 A. 3.4205+ 
39. What is the square root of 8.003! 4. 2,828+ 
30. Whatisthesquarotoolof .0181 a. .1341 + 

Q, Whit is the direclion wheci the divisor ia not coiitainpd in thri ilividfin^I ' 
23, WhatistobedoncwLththefinaJremainder? 26, Whatmthan imperf.-ct 
decimal period! 27. 
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SliUARB ROOT. 231 

31. When fractionshave terms that are perfect powers, [kcviu. II 

txtract the roots of the most simple terms. 
33. What is the square root of rVr ' -i- ts cf s 

33. What is the square toot of 3VA ' j*' ^f - 

31. What is the square root of y^^^jj' ■^- rJr- 

35. When the terms are either of them imperfect powers, [xcviii 

13.] reduce them first to a decimal. 



36. Whati 

37. What i 

38. What i 

39. What i 

40. What i 



the square root of |f 1 
the square rootof iit 






,tofS 



is the square toot of | 

s the square root of^l f! 5! J! i^ ^ ( a? j! 
A. .707+ ;.816+ ;.894+ ;.913+ ; |;.755+ ;.7454- ;.577+. 
41. A mixed number may first be reduced to an improper fraction, 
md its roots he expressed again by a mixed numher, unless its terms 
are imperfect powers, in which case the operation m 
decimally. 

43. Extract the square root of 430j. 

43. Extract the square root of 9135V 

44. Extract the square root of 372i. 

45. What is the square root of 17y^5 ! 

46. What is the square root of 87.,iLi_j 

47. What is the root indicated by V'i^ijs 

48. What is the root indicated by 81yJ|pt 

49. If the next divisor or double of the ro( 
final remainder, the fraction will express very nearly the radical re- 
mainder, which should be first reduced, either to its lowest 
to a decimal, and annexed to the root." 

50. How ranch is v'loy46! = 104 and 130 rem. : 104 
£l divisor. A. 104j||=104| or 104.635. 



. .mii + 



le conducted 



A. lef- 

J,. 4. 1509 4- 

A. 9.35 + 

A. 15 3106 + 

A. 9.000862+ 

under the 



51. How much is 1/ 43356789101 % 
68. Howmuchis v''543O1094O567? 

53. How muchis 1/07321001009541 

54. How much is v" 10009000 100 07 J 

55. From 1/720 take 144^+3^. 
66. From y'729 take 2562+3a, 

57. From 20^ lake ^46311.04. 

58. From 4I take ■/915Jj + 1. 1025^. 

59. How much are i/5a9 + i/l''64 + 1445- 



,4. 207983?fii*JJ. 

A. 73089211 fISSf. 

A. 3594039,^^^. 

A. 1000449^^^8 SSf. 

A. 11. 

A. 7. 

A. 77ft4.S. 

A..1. 

-14593642 + -/ 6724 

A. I3C7. 
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CO. Pronn/l523990a5take(i/4120900+-/A + -00060035 .) 
A. 10314.7255 
61. What is the square root of 15S41578750I90531 ! 

J. The 9 digits. 
63. Find the sum of the roots or numhers involved in all the per 
cct squares between 1 and 100. A. 44. 

63. Find the sum of the squares whose roots are surds, between t 
indSOi A. 100. 

64. Suppose that a cornmandant of an army has 180635 effective 
men, and would form them into a solid square, how many would 
there be in each rankandfile? A. ■/ie0625=435. 

65. Suppose a town proposes to levy a poll tax of $316.09 so thai 
each man shall pay as many cents as there are men to be taxed ; 
what is each man's tax on his head 1 A. $1.47. 

66. Suppose there are two portions of land each in the form of a 
stinare, and that one is 30( miles square, and the other contains 30} 
square miles ; what is the sum of the distances round both squares? 

A. 143 miles. 

67. If the surface of the earth, which is computed to contain 19G.- 
000,000 square miles were in the form of a square, what would be the 
distance round it 1 A. 56,000 miles. 

68. If a tract of land 6j miles long, and 4 miles wide, which cost 
$lf per acre be exchanged for the same quantity in the form of a 
square, and subsequently be divided into one hnndred equal andsquare 
farms, 3 of which should bring at auction fllj per acre; | of them 
$12 per acre, and the rest $10 J ppt acre ; what would be the profit 

, and what the sum of the distances round all the 
A. 300 miles ; 8164030 profit. 
riONS INVOLVING BOOTS AND POWERS. 

69. The product of the square rooU of any tivo numbers, is equal 
to the square root of their product. 

70. Prove v'81><-/2a5=/81 x335. 

71. To find a mean proportional between any two numbers : — 
Extract the square root of their product. 

72. For in the proportion 2 : 10 : : 10 : 50 ; of which the 10 ia a 
mean proportional between 3 and 50 ; we have on geometrical princi- 
ples, 3x50-10". 

73. What is the mean proportional between 3andl21 4and 301 
S4and961 16and641 ^. 6; 12 ; 48; 33. 

74. What is the mean proportional between 35 and 2891 25 and 
156.25? A. 85; 62^. 

75. What is the mean proportional between 7 and Ij! 10-f\ and 
41^1 A.S\: 20.6. 



root of anytwongnihRrseuH!j?(;!>. 
two numbers found? 71 Whal a 
•Xvnea 2 and 18' 



76. The mean ■proytirliontil helioeen any tiuo numbers, has the same 
ratio to those nwnbeTs, that Ihe square roots of those numbers have 
to each other. 

n. I'lud the mean proportional between S5 and 36, and the ratio 
between it and those numbers, and see if it is the same as the ratio 
between 1/35: i/30. 

78. ' To find any two numhers from having their sum and produut 
given: — From the square of half their swm, subtract their yroduct: 
extract th£ square root of ike remainder, a7id add it to half their sum, 
for the largernumber; or subtract it therefrom for the smaller numbsr. 

79. A. certain lietd contains an area of 30 acres 2 roods and 30 
tods : required its length and breadth, the sum of these being 146 
rods. A. 98rd. : 50rd. 

80. A geatleoian having purchased a certain quantity of flour, for 
S1935, found that if he added the number of dollars it cost per barrel 
to the number of barrels, the sum would be 334. How many barrel? 
roust he have bought? A.215 barrels. 

81. To iind any two numbers from having their sum and the sum 
of their squares given : — Find the difference between the square of 
their sum, and the sum of their scares : half this difference subtract 
from the square of half their sum, and add the square root of the re- 
mainderto their half sum for the greater number, or subtract it there- 
from for the smaller number. 

83. Suppose that two square fields contain together 9A. 2R. 5td 
«id that the sum of either their length or breadth is 55 rods; pray 
what is the length of each lot ! A. a5rd. : 30rd- 

EXTRACTION OF THE CUBE ROOT. 

U. 1. The Cube of any given number is the product of that number 
multiplied by its square, [xcvii. 3.] 

a. The Cube Hoot ol any given number, is such a number as will, 
on being niuliiplied by its square, produce the given number, 
[scvm. 3.] 

3. A body in the form of a cube is a solid of six equal sides, each 
containing an exact square. [See the block accompanying this work,] 

4 A Cube then has three dimensions, viz., length, breadth, and 
thickness or depth ; the product of which multiplied into each other ia 
oallod its solid content, [vu. 60.] 

5. The length, breadth, and thickness of a cube being equal, the 
cube of either of its sides must he equal to lis solid contents ; ot 
course the cube root of its eolid contents must be equal to the length 
of either of its sides. 

Q. To what is the Vsiioof any mean pmporlional equal t 76. How are any 
two nuEDheni fonnd from having their sum and product given? T8. — from hav 
ing their sum and the sum of their Bouaree given? 81. 

C. Q. 1- What is ^e cube of any number ? 1. What is the cube root T 3. 
What is a cubical body ? 3. What us duaensioos! 4. How are ils solid con- 
■e nls found? 5. How eitberof its dimensions? 5. 

* TiJis and Ibe RjUowLnK proportion sie duduced &om At£ebj-*i4 pioaoiHi 
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342 

6 * The blocks which accompany this work for the purpose of il- 
lustrating the oparation of the following example are eight in all, and 
when put together, they should form a perfect cube of 34,389 ad. feel. 

7. These blocks are marked by the letters A, B, C, and D, whoM 
proportional dimensions are supposed to he as follows : 

A is a cube, 30 feet long, 20 feet wide, and 20 feet thick. 
Three B's, each 20 feet long, 20 feet wide, and 9 feet thick. 
Three C's each 20 feet long, 9 feet wide, and 9 feet thick. 
D is a cube 9 feet long, 9 feet wide, and 8 feet thick. 

8. If a cubical block which is formed by the 8 small ones above, 
contains 34,369 solid ft. ; what must be the length of each of its sides? 

34389(30 
S0'=80JI0_ sileTaai 

3'X300=12Q O)I 63 B9 (9 f(.t30'= 

^'"- ^ ^^x^"- |£ ' ? I fl S ^'^'^™ 

2X3 OX 9- 48 00 — iherefo,-, . 

_ Q^ 7 2 9 MUaOforthi 

16380 

The same without the ciphers. 

24389(29 Ans. 



m, 



alieaoforthelenetli 
.f one side ofibe 



X300=l 300)1 fi 3 89 dividend. course, deduct from 
12 00X9= To 8 00 34389 leaving 163B9 

3x3 0x 9»= 48 6 t>, . smvi ivi 

(i!_ 1 1) Q These 8000 sohd 

»- 729 fegt ihe pupil wiU 

163 89 subtrahend, perceive, are tlie 

ilie A, at the rishl; of 24399, in (he form of a quo 

, ., , under 34380 ; from which subCraoting 8000, leaves 

1C3S9 B3 before. 

As we have 18389 cubic feet remaining, we find tbe aides of the cube A are 
mil so long as Ihey ought to he ; conaequendy we miial enlarge A ; but in doing 
tliia we musl enlarge three aidea uf A, in order that we may preserve iJie cu- 
Ui'^hI form of the block. We will now place the thiee blocks each of which is 
niiirked B, on these Aree aidea of A. Each of these blocks, in order to fit, must 
be as long And as wide as A; and, by examining (hem, yoii will see that ^ia is 
the ease ; that is, they are 20 feel long and 30 feet wide ; then SO X 20=400, 
thesquarecontents inone B; and3x400=1200,sqBarecontcnls in threo Bsi 
then it is plain, that l6389soUdconten1a, divided by 1200, the sq, contents will 
gire thethickneasof each block. But an easier rnethod is to square the 3, (lens,) 
in the rootSO, making 4, and multiply the product 4, by 30O, making 1300. a divi- 
sor, the same as befcie. 

Wedothesame in the operBlion(which3eB); wo multiply the square of the 
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:2^4x300=I200i Ihen IhB divisor, 1200 
in 1G3S9 (solid coDtents) 9 times, that is, 9ft. 
u the thickness ofeach blockmarked B. Thiaouoiieol figure, fl, we place at the 
right of 16389, and then laOOaqUBie feel X 9 feet, the thickneEa,= 10800 s. ft. 

If we now examine the block, thus increased by the addition of the 3 Bs, wa 
shall see that Ihere me yet three comere not filled np ; these are represented b; 
Ihe three lilooks, each marked C, and each of which, you will perceiye, is as long 
as either of the Be, that is, 20 ft., being the length of A, which is 20 in the quo- 
tient. Their thickness and breadth are the same as the thickness of the Bs, 
which we found \jy dividing, to he 9 feet, the last quolienl figure. Now, to gel 
the solid contents of each ofthese Cs, we multiply theit thickness (Ofeet) by 
their hrcadth, (0 feet,) =81 square feet ; that is, the square of the last quotieni 
figure, 9^31 ; these square contents must he multiplied i>y the length of each, 
(20 feet,) or, as there are 3, 1^ 3x20=60; or, which is easier in practice, wB 
may multiply the 2, (tens) in the root, 20, by 30, making 60, and this produut by 
a>~8l, the square cont«nls = 4800 solid feet. 

We do the same in the operaiion.hy multiplyingthe 2in 20 by 3O:;=60x9x 
9=4860 solid feet, aa before; this 4860 we write under the 10300, for we must 
add the several ptuducts together by and by, to know if our cube will contain 
bU Ihe required feet. 

By turning over the block with all the additions of the blocks marked B and 
C, which are now made to A, we shall spy a little square space, which prevents 
the figure from becoming a complete cube. The little btacX for this comei is 
marked D, which the pupil will find, by titling it in, to exactly Ellupthisspace. 
This block D. is exactly square, and its length, breadth and tMcknsss are alike, 
and, of course, equal lo the thickness and width of the Cs, thai is, 9 feet, ^ 
last quotient figure ; hence 9rt. x 9ft. X 9ft.=729 solid feet in the block D ; or, in 
other words, the cube of 0, (the quotieni figure,) which is the same as 0'=T29, 
as in the operation. We now write the T2I1 under ihe 4860, that this may be 
reckoned in with Ihe other additions. 

We next proceed to add the solid contents of the Bs, Cs, and D, together, 
tlnis, 1080Dx4S60x'729=16389, precisely Ihe number of solid feet which.wo 
had remaining after we deducted 8000 feet, the solid contents of the cube A. 

If, in Ihe operalion. we subtract the amount, 16369, from the remainder, or 
dividend. 16^, ne shall see that our additions have taken all that remained, 
after the first cube was deducted, there being no remainder. 

The last little block, when filled in, as you saw, rendered the cube complete, 
each side of which we have now found to be 20+9=29 feel lot«, which is the 
cube toolof24389 (solid feel); but letus see if out cube contains the required 
Duniber of solid feet, 

9. JVw/.— 8000s.ft.inA + iOBOOs. ft. in3Bs+48C0 s. ft, in3 Cax 729 s. 
ft. in 0=24389 s. ft. in the given sum which because they are equal to 29" form 
a perfect cube. Ihen. 29 is the length of the required side ; therefore,— 

10. Ifby Involution the cube oftheroot found from the operalion be eq»^ to 
Uie niven sum. the operation is correctly performed, 

. By reasoning similar to that employed in xcix. 9, it may be 

12. Weinferalso from the same reasoning, that if we point off any 
sum into periods of three figures each, the number of periods will equal 
the number of tigures in its root. Henee the direction in the rule 

RULE. 

13. Divide the given number into periods of three figures each, fij 
facing apoint over the urtit jigiire, and over every third one from ths 
place of units to the left in whole numhers, and to the right in decimals. 
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H-i AiUTU.',!lill,;. 

14. Find the greatest cube in Ike first left hand period, and jilaa 
its root in the quotient. Subtract the cube thus found from this peri- 
od, and to the remainder bring down the next period, and the result 
teill be the dividend. 

15. Multiply the square of the root or quotient by ^00 for a divisor. 
Ditiide thi dividend by the divisor for the nexl figure in the root. 

IB. Multiply the divisor by the quotient figure ; nuilliply the formet 
quotient figure or figures by 30 times the square of the last quotient 
figure ; finally, cube the last quotient figure ; then add these three 
results logetlier for a subtrahend. 

17. iSubtracl the subtrahend from the dividend, and to the remaiit- 
der bring doion the next period for a new dividend, with which pro- 
ceed as before, and so on till aU the periods are brought daivn." 

18. Note. When the aubltahend happens to be larger than the dividend.th* 
flnocient figure must be made one lesE, and we masl find a new subtrahend. 
The reason nh;r the quotient figure will be sometunea too lar^e, is, beRause 
^is quotient (igute metely shows the width of the three first additions to the 
original cube ; consequently, when the subsequent ailditione nre insde. the 
width (quotient figure) may make the solid contents of all the additions more 
than the eubic feet in the dividend, which remain after the solid contents of the 

19. When we have a remainder after all the periods ate brought down, we 
le the operation by annexing periods of ciphen, as in the square 

■-' -L.. .... j;..:„. ; — taineS in the dividonil, i " 



Whenithtijjpnns that the divi 
must be written in the quolieun.i-..,, «.. 

96635S7(313,Ans. 

2'=8 

2'x300^1200) 1663 dividend. 
1200x1-1300 



i dividend fonned by 

20. What is ilie tnibs 
)otof0(i03597?^. 313. 

21. What is the cube 
)0t of 91135? d. 45. 

23. What is the cube 

tootof it7029'J 1 A. 99. 

23. What is the cube 

i>ol(if77fifi88? A. 92. 

34 IVhiit is the cube 
mit«f3U003761 A. 136. 

35 \V' liiit is the cube 
uotur37961161 A. 158. 

26. Wh!L( is the cube 
ooti>fU48ie8i6iA456. 
I 37 Wliat is the cube 
'toct of 1756160001 SCO. 

hendl 16. Oeacrihe the rest of the process. 17. What is the-i-'- — '"' '^ 
14, 15, le. 17. What is to he done when tlie subtrahend i 
What when the divisor ii loo large f " 



ISftl subtrahend. 
X 300=133300 )402597 dividend. 
133300X3=396000 
21x30X3== 5670 

3'= 37 

403597 subtrahend. 



then llie subtrahend is too large 1 18 
. What is to be done with the final re 



a UDOilwr straifhi divided I 
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CVBE ROOT. 245 

88. What is Ihe cube root of 1,878,080,9041 A. 1,834, 

29. Where the divisor is larger than the dividend. [See 19.] 

. What is the cube 
7480I3312(a08 root of 748,613,312 1 
7^9 A. 908. 

90'x 300= 2430000) 1 9a 1 33 13 31. What is the cu!» 

2430000 X 8 = 19440000 root of 8,365,427 1 

-- - X8'= 179800 
6'=^ 512 

19613312 

33. Whatisthe(;ubemotof731, 189,187,7991 J. 9,009. 

34. Find the cube root of 8,096,384,519,000,000,000? 

A. 2008000. 

35. What is the cube root of .000,015,695! A. .095. 

36. Whatisthecuberootof 12.167T .4.2.3. 

37. What is the cube root of 26.2 ? [See scix. 37. A. 297- + 

38. What is the cube root of 1.5.33 ? A. 2 483 + 

39. What is the cube root of fj? [See xoh. 31.] A. J. 

40. What is the cube root of ?Jf 1 A. ?. 

41. What is the cube root of J§Jf? J*- iJ- 
43. What is the cube root of,ls1 [See scix. 35,!H.] A. .13+ 

43. What is the cube root of 5iV^ TiVtst''- 49j, 1 7,558^^! 

A. ?; ^; 3j; 19|. 

44. What is the cube root of 15^1 A. 2^ 

45. Whatisthecuberootof 1,343JJ1 A. 10^- 

46. Whitisthecuberootof !,984gJ1 A. 12.566 + . 

47. What is the cube root of 900 J^|! A. 5.S59 + . 

48. What is the cube root of 183,457? 1 A. 56.82 + . 

49. Howmuchis V8,000 + l,728j! A. 32. 

50. What is 139,6515-3*1 A. 43. 

51. Add into one sum the cube rooia of 374,625; 3,197; 6,*^5a 

A. 97. 
53. Howmuchare V4,096+l,O0O^+V16G3+ 513'+VS|f|1 
A. 41|. 

53. To find two mean proportionals between any two given num- 
bers, as the 30 and 150 in 6 ; 30 : : 150 : 750: in which 5 is the 
commonratio. Now6x5' = 750; of course 760-:- 6 and this quo- 
tient by 185 = 5' = 5 the ratio again, then 6X5 the ratio — 30 the 
smaller mean, and 750^-5 = 150 the greater mean ; therefore — 

54. Divide the greater of the two numbers by the smaller, and ei> 
tract the tube root of the quotient for the common ratio, with which 

Q. What is the method of procedure with an imperfect decimal period? 37. 
With a fraction? 39, 43. With a tniied number? 42. What is llie rule foi 
findin? the menn pmportionals belween two nnmbeis? 54. What ia the jllu» 
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246 ABTTHMETIC. 

multiply the smaller of the given numbers for the smaller mean pro- 
poriional, and divide the greater of the given numiers by the same 
ratio for the greater mean proportional. 

55, What are the two mean propoitionals between 33 and 1(1,3841 

A. 356 : 2,048. 

56. What are the two mean proportionals between A and 37^ ?— 
between 5 of 31 and 8.3 times I of |1 A. I,5and7^; i-'iiandj. 

67. What are the two mean proportionals between .000625 j.nd 
6351 A. yVandeJ. 

58. I'ind the aumof the cube roots of all tlie namhers under 1,001, 
which are perfect powers of thoee rout,-!. A- 55. 

59. Find the sum of all the powers under 20, the cube roots of 
which are snriiB. A. 181. 

60. If the amount of a certain Bum at compound interest for 3 
years be 81.191016 ; what is the amount for the first year, the rate 
per cent., and the principall A. 81.06 ; rate 6; *1 principal. 

61. Suppose that in making an excavation, there were thrown out 
838,561,807 solid feet of earth : what would be the length of one 
side of a cube of equal contents' A- 943 feet. 

63. If a pile of wood which is 3,565ft. long, 40ft. wide, and 40ft, 
high, be thrown into the form of a cube and sold for ? of as many 
dollars as the cube would be feet long, what sum would the cube 
bring] A. 896. 

63. If 5,375 tons of round stones of equal size, 1,849 of which 
just weigh one ton. be thrown into a cubical pile, and all he sold for 
what the number of stones that will reach across one side of the cube 
would bring at the rate of 85 for 7 stones ; what would be the pur- 
chase price? A. fl53.57(. 

EXTRACTION OF THE ROOTS OF ALL POWERS. 

CI. I. When the index of the given power is a composite num- 
ber — Resolve it into as many indices or factors as is possible; then 
extract the roots of the given power successively as their indices re- 

2. That is, extract the root denoted by one index, then the root of 
that root as denoted by another index, and so on liti the number of 
extractions shall equal the manher of indices. 

3. Thus the 4th root (2x3) — the square root of the square root; 
the sixth root (3x3) = the cube root of the square root, or the square 
root of tlie cube root. 

4. The 8th root (3x2x2) - the square root of the square root ot 
the square root; the ninth root (3x3) = the cube root of the cube 
root; the lOth root, (5x3,) the fifth root of the' square root, &c. 

5. What is the biquadrate or fourth root of 30,7361 ^20,736 = 

144 , and v'144=^12. A. 12. 

'C^I. Q. How are the roots of moslpowetsoHracted? 1. What is meant l,y 
InM process? 2. How, for eiample, are the fourth and sUlh roola OKtracLcd 1 3 
How, tliB 8ih end Wh raolsl 4 
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6. What is ihebiquadrate root of 2,098,319,5361 A. 231. 

T. What is the sixth root of 1,178,430,166,015,825! A. 325. 

8. Whatistheeighthrootof723,S04.136,308,7361 A. 73. 

9. What ia the ninth root of 387,430,489 % A. 9. 
10. Whatisthetwelfthrootof38S,429,536,4811 A. 9. 

II. Point ojf, from the unites place, the periods, as the required 
•oot directs ; that is, /or the fourth root point of periods of four 
Agures each; for the fifth root, periods of fare figures, 4'C. 

13. Find by trial the greatest root in the left hand period, and sub- 
tract its power from the said period. 

13. To the remainder brmg down the next figy/re in the neat period, 
for a dividend. 

14. Involve the root to the power next inferior to that which is 
given, and multiply the result by the index of the given power for a 
divisor. 

15. Divide the dividend by the divisor, ajid consider the quotient 
the next figure of the root. 

16. Involve the whole root to the given power, and subtract it from 
as many left hand periods as the root has places of figures. 

17. To the remainder bring down the next period for a new divt- 
dend, to which find a new divisor as before, and so on till the periods 
are all brought down. 

18. What is the sursolid or 5th root of 701,583,371,424 ! 

70158337 1434(234 
3 " = 3 3 subtrahend. 
3 * X 5 = divisor 8 ) 3 8 1 dividen d. 

33*:=6436343 subtrahend. 
23* 

19. Observe that only one figure is brought down to form the divi- 
dend, and that the subtrahend is in each instance taken directly from 
the periods in the top line. 

SO. Whatiathefifthrootof 1,934,917,6331 J. 72. 

31. What lathe seventh root of 10,030,613,004,2881 A. 73. 

22. What is the tenth root of 3,486,784,4011 The better method 
IB to extract the 5th root of the square root. A. 9. 

33. If the amount of $100 for 8 years at compound interest be 
S159.38480745308416, what is the amount for the firat year, and 
what is the rate per cent.1 A. 8106 ; 6 per cent. 

Q, Wliat IB the founhW biquadrate toot of 256?— of 10,0007 In tiio rale 
which is applicable to all pniirers, what ifi iJic direction for pointing off T 11, 
What is the rule for obtaining the dividend? 12, 13. WliM, for finding tha 
divisorT 14, Whal. forfindi^ the second figure in the root? 15. Deeciiba 
ilie rest iif ^e process! 16, 17 
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948 ARITHMETIC. 

ALLIGATION. 

CIl. 1. Alligation is the method of mixing several simples ol 
different qualities, so that the compound or composition may be of a 
mean or middle quality, 
a. When the quantities and prices of the several things or simples 
re given, to find ihemeinprieeormistureoompoundcdof them, the 
Tocess is called 

ALLIGATION MEDIAL. 

3. A farmer mixed together two bushels of rye, worth 50 cents a 

bushel, 4 bushels of corn, worth 60 cents a bushel, and 4 bnshels of 

oats, worth 30 cents a bushel ; what is a bushel of this mixture worth? 

4. In this example, it is 

plain, that if the cost of ttie 

whole be divided by the 

4 8 .30 8 1.80 whole number of bushels, 

JO )$4. 60(46 the quotient will be the 

— . ... - - . i^= price of one bushel of the 

mixture. A- 46 cents. 
RULE. 

5. Divide the tehole cost h/ the whole number of btmhels, dj-c; the 
gwotient will be the mean price or cost of Ike mixtare. 

6. A grocer mixed lOcwl. of sugar at SIO per cwt., 4 cwl. at S4 
per cwt., and 8cwt. at 7j per cwt.; what is Icwt. of this mixture 
worth 1 — what is Scwt. worth T 

A. lewt. is worth S3, and 5cwt. is worth S40. 

7. A composition was made of Sib. of tea at SlJ per !b., 91b. at 
81.80 per lb., and 171b. at Sl^ P^f 'b.; what is a pound of it worthi 

A. fl.546T'„ + . 

e. If SO bushels of wheat, at VI. 36 per bushel, be mixed with 15 
bushelaof rye, at 85 cents per bushel, what will a bushel of this mix- 
ture be worth! A. 81 135f„ + . 

9. If 41b". of gold, of 23 carats fine, be melted with 91h. 17 carata 
fine, what will he the fineness of this mixture ] jl. 21 carats. 

ALLIGATION ALTERNATE. 

cm. 1. Allcgation Alternate is the process of finding the 
proportional quantity of each simple, from having the mean price oi 
rale, and the mean prices or rates of the several simples given; con- 
sequently, it is the reverse of alligation medial, and may be proTei? 
by it. 

2. A farmer has oats worth 25 cents a bushel, which he wishes to 
mix with corn worth 50 cents per bushel, so that the mixture may be 
worth 30 cents per bushel, what proportion or quantities of each 

roust he take I ^^____^ 

~ CIl. Q.~What is AUiEation^ 1. Alligation Medinl? 2. Rule? 5. 

cm Q. What is Alligation Alternate '( 1. 
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ALLlOATiON. 249 

3. In this example, it is plain, that if the price of the corn had 
been 35 cents, that is, had it exceeded the price of the mixture (35 
cents) just as much as it falls short, he must have taken equal quaii 
dties of each sort ; but, since the difference between the price of the 
eorn and the niisiure price is 4 times as much as the difference be- 
tween ihe price of the oats and the mixture price, 4 times as much 
oats as corn must be taken, that is, 4 to 1, or 4 bush o a 1 
of com. But since we determine this proportion by he diffe en e 
these differences will represent the same proportion. 

4. These are SO and 5, th^t is, 20 bu=hels of dt 5 

which are the quantities or proportions required A g 

tliose differences, it will be found convenient to wiite h m d n n 
the following manner: 

o^l' ''"n'^n t' 5 It "i" ^^ recollected, that the 

3 J s 5 oIH - 6 f '*"* difterenrp between 50 and 30 is 30 , 
.' ' ■ ' tliat IS, 20 bushels of oats, which must 

stand at the right of the 35, the piice of th? oats, or, in other words, 
opposite the price, that is connected or United with the 50 ; again, 
the difference between 25 and 30=5, that is, 6 bushels of corn oppo- 
site the 50, the price of the corn. 

6. The answer, then, is 20 bushels of oats to 5 bushels of com, or 
in that proportion. 

7. By this mode of operation, it will be perceived that there is 
precisely as much gained by one quantity as there is lost by another, 
and therefore the gain or loss on the whole is equal. 

8. The same will be true of any two ingredients mixed together in 
the same way. In like manner, the proportional quantities of any 
number of simples may be determined ; for, if a less be linked with 
a gteater than the mean price, there will be an equal balance of loss 
and gain between every two ; consequently an equal balance on the 
whole. 

5. It is obvious that this principle of operation will allow a great 
variety of answers; for, having found one answer, we-may find as 
many more as we please by only multiplying or dividing each of the 
quantities found by 2, or 3, or 4, &c.; for if two quantities of two 
Rim]iles make a balance of loss and gain, as it respects the mean 
priue, so will also the double or treble, the ^ ot J paft, or any other 

ratio of these quantities, and so on to any extent whatever. 
10. Proof. — We will now ascertain tiie price of the mixture bv 

iie hst rule, thus ; 
9 bushels of oafs at 35 cents per bushel=S 5.00 
_5 . - - corn at 50 - - - - ^ 82.50 
36 )7.5 ( 3 ct3. A. 

n the sa me denomination, 
11 llie lolal value of the commodity? 7,8. 
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connect ly a line each price that ii less than the mean rate with ont 
or more that is greater, and each price greater than the mean rate 
teilh one or more that is less, 

13. Place the difference between the mean rate and that of each of 
the simples opposite the price, with which they are connected. 

13. Then, if only one difference stands agamst any price, it ex- 
presses the ipiantily of that price ; but if there be several, their sum 
will es^ess the fvantily. 

14. A merchant has eeveral sorts of tea, some at 10s., some at 
lis., some at 13b. and some at 24s, per lb.; what propoilions a' 
each must he taken to make a composition worth ISs. per Ih.l 

!b, 
^2+1=3 



15. How much wine, at 5s. per gallon and 3s. per gallon, 
mixed together, that the compound may be worth 48. per gallon 1 

A. 1 gallon of each. 

16. How much com, at 42 cents, fiO cents, 67 cents, and 78 cents, 
per bushel, must be mixed together, that the compound may be worth 
64 cents per bushel 1 A. 14bu, at 43c.; 3 at 60 ; 4 at 67 ; 23 at 78. 

17. A grocer would mix different quantities of sugar, viz. — one al 
20, one at 33,and one at 26 cents per lb.; what quantity of each sort 
must he taken to make a mixture worth 33 cents pet lb.' 

A . 51b. at 20 cents ; 2 at 23 ; 3 at SB. 

18. A jeweller wishes to procure gold of 20 carats fine from gold 
of 16, 19, 21, and 24 carats fine; what quantity of each must he take 1 

A. 4, 1, 1, 4. 
10. We have seen that we can take 3 times, 4 tunes, J, J, or any 
proportion of each quantity, to form a mixture. 

20. Hence, when the quantity of one simple is given, to find the 
proportional quantities of any compound whatever, after having found 
the proportional quantities by the last rule, we have the following 

RULE. 

21. As the proportional quantity of that piece whose quantity is 
given is to each proportional quantity, so is the given quantity to the 
quantities or proportions of the compound required. 

22. A grocer wishes to mix one gallon of brandy, worth 15s. per 
gallon, with rum worth Ss., so that the mixture may be worth lOs 
per gallon ; how much rum must be taken 1 

23. By the last rule, the differences are 5 to 3 ; that is, the pro- 
portions are 2 of brandy to 5 of rum; hence, he must take 3J gallons 
of rum for every gallon of brandy. A, 2s gallons. 

24. A person wishes to mix 10 bushels of wheat, at 70 cents pel 
bushel, with rye at 48 cents, corn at 36 cents, and barley at 30 cents 
per bushel, so that a bushel of this mixture may be worth 38 cents : 



dzvGoogk' 



251 

what quiintily of each must be taken 1 We find by the last tuie, Ihat 
the proportions are S, 2. 10, and 33. 

Then, as 8 : S : : 1 : 3 l bushels of rye. J 

8:lO::10:13i bushels of corn. S Answer. 

a : 3 a ; -■ 1 : 4 bushels of barley. J 

25. How much water must be mixed with 100 gallons of rum, 
worth 90cts. per gallon, to reduce it to 75els. per gallon. A. 30gal. 

26. A grocer mijces teas at SI.20, $1, and 60 cents, with SOlh. al 
40c. per lb.; how much of each sort must he take to make the com- 
position worth 80c. per lb. A. SO at $1,30, 10 at $1, 10 at 60c. 

37. A gtocec has currants at 4 cents, 6 cents, Q cents, and 1 1 cents 
per lb,; and he wishes to make a mixture of 3101b., worth 3 cents per 
lb.; how many currants of each kind must he take 1 In this example 
we can find the proportional quantities by linking, as before ; then it 
is plain that their sum will be in the same proportion to any part at 
their sum, as the whole compound is to any part of the compound, 
wliich exactly accords with the principle of Fellowship. 
RULE. 
28. As the aim of the pTaporlicned quantities found ba Unking, as 
before : is to each proportional qiumtity ; " m m the whole quantity or 
eompoiind required : to the required quantity of each. 

We will now apply this rule in performing the last question. 
: [10:3: :240:721h.at 4 cls.1 

Ti,»„ J 10; 1 r:S40:2 41b. at 6cts. . 

:340 : ! 



ir 



39, A grocer, having sugars at 8c., 13c., and 16c. per tb., wishes 
to malte a composition of 1201b., worth I3c. per ib.; what quantity 
of each must be taken! A. 301b. at 8, 301b. at 12, 601b. at 16. 

30. How much water, at per gal., must be mixed with wine,.!U 
80c. per gal., so as to fill a vessel of 90gal., which may be offered at 
60c per ga!,? A. 56f gallons of wine, and 33| gallons of water. 

31. How much gold, of 15, 17, 18, and 33 carats fine, must be 
mixed together, to form a composition of 40 ounces of 30 carats fme ' 

A. 5oz. of 15, of 17, of 18, and 35oa. of 23. 



ARITHMETICAL PROGRESSION. 

CIV. 1. AniTHMETicn.!. Progression, or Series, is any rank of 
numbers more than two, that increase by a constant addition, or de- 
crease by a constant subtraction, of the same number. 

2. The Common DifFERENOK is the number added or subtracted 
as above. 

3. An AsoENDiNQ Series is one formed by a continual addition of 
tlie common differenc e, as 2, 4, 6, 8, 10, &o. 

CIV. Q. WhaiisArithmcdcalProgrcsaion? 1, Whal the Common Differ 
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4. A DsscETTDiHQ Aritkmkticai. Series, is one foTmed by a, con- 
tinual subtraction of the common difference, as 10, 8, 6, 4, 3, &o. 

5. The Terms are those numbers that form the series, ths first and 
last of which are calied the Extremes, and the other the MeiNs. 

6. In Arithmetical Progression there are reckoned five terms, amy 
three of which being given, the remaining two may be found, »iz. — 

7. 1. The first term; 3. The last term ; 3. The numier of terms ; 
4. The common difference ; 5. The sum of all the terms. 

8. The first term, the last term, and the number of tenns, being 
given, to find the Common Difference ; — 

9. A man had 6 sons, whose several ages differed alike ; the 
youngest was 3 years old, and the oldest 38 ; what was the common 
difference of their ages 1 

10. The difference between the youngest son and the eli'est, evi- 
dentlyshows the inciease of the 3yearsby aH the subseqi ent addi- 
tions, till we come to 28 years ; and, as the number of these additions 
are, of course, 1 less than the number of sons (5), it follows, that, if 
we divide the whole difference {38 — 3= ), 35, by the number of addi- 
tions (5), we shall have the difference between the ages of each, that 
is, the common difference. Thus, S8— 3= 35 ; then, 25^-5= 5 yeais, 
the common difference. A. 5 years. 

1 1 . Hence, to find the common difference, — Divide the difference 
of the extremes by the niaa&er of terms, less 1, and the quotient will 
oethe common difference. 

13. If the extremes be 3 and 23, and the number of terms 11, what 
is the common difference? A. 3. 

13. A man is to travel from Boston to a certain place in 6 days, 
and to go only 5 miles the first day, increasing the distance traveled 
each day by an eijual excess, so that the last day's journey may be 
45 miles ; what is the daily increase, that is, the common difference • 

A. 8 miles. 

14. If the amount of SI for 30 years, at simple interest, be 82.30, 
what is the rate per cent. 1 In this example, we see the amount of 
thefirst year is 11.06 and the last year S3.30, consequently, the ex- 
tremes arc 106 and 220, and the number of terms 30. 

A. S.0fi=6 per cent. 

15. A man bought 60 yards of cloth, giving 5 cents for the first 
yard, 7 for the second, 9 for the third, and so on to the last ; what 
did the last cost 1 Since, in the last example, we have the common 
difference given, it will be easy to find the price of the last yard : for, 
as there are as many additions as there are yards, less 1, that is, 59 
additions of 2 cents to be made to the first yard, it follows, that the 
last yard will cost3X59=118 cents more than the first, and the 
whole cost of the last, reckoning the cost of the first yard, will be 119 
+ 5=*1.23. A. $1.33. 

16. Hence, when the common difference, the first term, and th" 
"^ Whnl is the rale for findi;^ threoinmon difference ! 11. For finding llie 
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number of teems, are given, to find tlielaet term. — MuUifly the com- 
mon d-^erence by the number of terms, less I, and add the first term 
lo the peodiict. 

17. If the first term be 3, the common differences, andlhe numljer 
of terms 11, what is the last term! A. 33. 

18. A man went from Boston to a certain place in 6 days, travRi- 
ing the first day 5 miles, the second 8 miles, and each successivo day 
3 miles farther than the former ; how far did he go the last day ^ 

j1. 20 miles. 

19. What wil! 81, at 6 per cent., amount to, in 20 years, at simple 
interest ? The common difference is the 6 per cent. ; for the amount 
of$l,for lyear,isfl.06,and 1.0a + S.Oe=Sl.I2, the second year, 
and so on. A. 82.20. 

20. A man bought 10 yards of cioth, in arithmetical progression ; 
for the first yard he gave G cents, and for the last yard he gave 34 
cents; what was the amount of the whole? In this example, it is 
plain that half the cost of the first and last yards will be the average 
price of the. whole; thus, 6 cts. + 24ets. = 30-^2=15 cts., average 
price ; then, 10 yds. x I5=#I,50, whoie cost A- »1.60. 

31. Henee, when the extremes, and the number of terms, are 
given, to find the sum of all the leaaa.— Multiply half the swn of the 
extremes by the nianher of terms, and the product will be the answer 

33. If the extremes he 3 and S73, and the number of terms 40, 
what is the sum of all the terms ? A. 6530. 

23. How many times does a clock strike in IS hours ? A. 78. 

34. A butcher bought 100 oxen, and gave for the first ox SI, for the 
second *S, for the third 83, and so on to the last ; how much did they 
come to at that rate 1 A. $5050. 

35. What is the sum of the first 1000 numbers, beginning with 
their natural order, 1, 2, 3, &e. 1 A. 500500, 

36. Ifaboard, 18 feet long, be 3 feetwide at oneend,andcome 
to a point at the other, what are the square contents of the board! 

A. 18 feet. 

S7. If a piece of iand, 60 rods in length, be 30 rods wide at one 
end, and at the other terminate in an angle or point, what numbe.- of 
square rods does it contain ! A. 600. 

28. A number of flat stones were laid, 3 yards distant, for the 
space of I mile, from each other, and the first, 2 yards from a certain 
basket. How fkr will that man travel who gathers them up singly, 
and returns with them one by one to the basketl A. 881 miles. 

39. A person traveling into the country, went 3 miles the first 
day, and increased every day's travel 5 miles, till at last he went 58 
mUes in one day ; how many days did he .travel 1 

30. We found, in the eKample 1, the diffe 
vided by the number of terms, less I, gave the c 
consequently, if, in this example, we divided (58—3=) 55, the differ- 
snee of the extremes, by the common difference, 5, the quotient 11, 

Q, ThesamofalUhatenns! 21. 
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will be the number of terms, less 1 ; then, l + Il =12, the nuraher of 
terms- A. 13- 

31. Hence, when the extremes and common difference ate given, 
lo find the number of terms- — Divide the difference of the extremes 
by the common difference, and the quotient, increasedby 1, will be the 

32. If the extremes be 3 and 45, and the common difference 6, 
what is the number of terms 1 A. 8. 

33. A man being asked how many children he had, replied, thai 
(he youngest was 4 years old, and the eldest 33, the increase of the 
family having been J in every 4 years ; how many had he 1 A. 8 



GEOMETRICAL PROGRESSION. 

CV. 1. Geometrical Progression, is any rank or series of 
numbers, which increases by a constant multiplier, or decreases by a 
constant divisor. 

2. Thus, 3,9,37, 81, &o.,isan increasing geometrical series i and 
81, 27, 9, 3, &c., is a decreasing geometrical series. 

3. There are five tenna in Geometrical Progression, and, like 
Arithmetical Progression, any three of them being given, the other 
two may be found, viz : — 

4. 1. Thefirstterm. 8. The last teitn. 3. The number of terms 
4 The sum of all the terms. 5. The ratio. 

6. A man purchased a llock of sheep, consisting of 9 ; and by 
agreement, was to pay what the Last sheep came to, at the rate of S4 
for the first sheep, Sl2 for the second, $36 for the third, and so on, 
trehling the price to the last; what did the flock cost himi 

6. We may perform this example by multiplication ; thus, 4x3x3 
x3x3j<3x3x3;<3 = S36,344. A. But thisprocess, you must be sen- 
sible, would be, in many cases, a very tedious one ; let us see if wo 
cannot abridge it and make it easier. 

7. In the above process, we discover that 4 is multiplied by 3 eight 
times, one time less than the number of terms ; consequently, the Stii 
power of the ratio 3, expressed thus, 3', multiplied by the first term, 
4, will produce the last term. But, instead of raising 3 to the 8th 
power in this manner, we need only raise it to the 4th power, then 
multiply this 4th power into itself; for, in this way, we do, in fact, 
nse the 3 eight times, raising the 3 to the same power as before ; 
thus, 3*^81; then 81x81=6561; this,multipliedby 4, thefiretteriTi, 
gives $36,244, the same result as before. A. S36,344. 

8. Hence, when the first term, ratio, and number of terms, are 
given, to find the last term. 

9. Write down some of the leading powers of the ratio, with the 

Q. NumberoftemisT 31. 

CT. a What is Geometrical Progression 1 1. What ars ths terms ( •* 
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numbers 1, 3, 3i iJfc., over them, being their several indices. Add to- 
gelker tiie mast convenient indices to -make an index less by 1 than 
the number of terms sought. 

10. Multiply together the powers, or numbers standing under those 
indices; and their product, multiplisd ly the first term, wtil be the 
term sought. 

11. If the first term of a geometrical series he 4, and the ratio 3, 
what is the 11th term? 

1, 3, 3, 4, 5, indices.) Note. — The pupil will notice tint 

3, 0, 27, 81, 343, powera. \ the series does not comnience with 

the first term, but with the ratio. The indices 6 + 3+2 = 10, 

and the powers under each, 243x27x9 = 59,049; which, multiplied 

by thefirsttenn, 4, makes 236,106, the 11th term required. 

A. 236,196. 

12. The first term of a series, having 10 terms, ia 4, and the ratio 
S ; what is the last term ? A. 78,733. 

13. A sum of money is to be divided among 10 persons; the first to 
have SIO, the second $30, and so on, in threefold proportion; what 
will the last have 1 A. *196,830. 

14. A boy purchased 18 oranges, on condition that he should pay 
only the price of the last, reckoning Icent for the first, 4 cents for the 
second, 16 cents for the third, and in that proportion for the whole ; 
how much did he pay for them? A. $171,798,091.84. 

15. What is the last term of a series having 18 terms, the first of 
whichis3, and the 1-atio 3 1 A. f387,4ao,489. 

16. A butcher meets a drover, who has 34 oxen. The butcher in- 
quires the price of them, and is answered, $60 per head; he immedi- 
ately offers the drover £50 per head, and would take all. The drover 
Gays he will not take that ; but, if he will give him what the last 
ox would come to, at 3 cents for the first, 4 cents for the second, and 
Bo on, doubling the price to the last, ho may have the whole. What 
will the oxen amount to at that ratel A. $167,773. 16. 

17. A man was to travel to a certain place in 4 days, and travel at 
whatever rate he pleased ; the first day he went 3 miles, the second 
6 miles, and so on to the last, in a threefold ratio ; hov^ far did he 
travel the last day, and how far in all % 

18. In this example, we may find the last term as before, or find it 
by adding each day's travel together, commencing with the first, and 
proceeding to the last, thus : 3 + 6+18 + 54=80miIes, the whole dis- 
tance traveled, and the last day's jonmey is 54 miles. But this mode 
of operation, in a long series, you must be sensible, would be very 
troublesome. IiCt us examine the nature of the series, and try to in- 
vent some shorter method of arriving at the same result. 

19. By examining the series 2, 6, 18, 54, we perceive that the last 
Wrm (54,) less 3 (the first lerm,)= 53, ia 2 tunes aa large as the sum 
ofthe remaining terms ; for 3+6 + 18=26 ; that ia, 54-2=^62^2= 36; 
nence.ifweproduceanotherterm, that is, multiply 54, the last term, 

Q. Give the rule for finding the last lerm. 9, la 



25(! 

by the ratio 3, making 162, we shall find the same tme of this also; 
for 162-2 (the first term) =160>3=80, which we at first foand to 
be the sum of the four remaining tenns; thus, 3 + 6 + 18+54 = 80, 
In both of these operations it is curious to observe, that our divisor, 
(3,) each time, is 1 less than the ratio (3). 

30. Hence, when the extremes and ratio are given, to find tha 
earn of the series, we have the following 

EULE. 

31. Multiply the last term by the ratio, from the product subtract 
the first term, and divide the remainder by the ratio, less I ; the quO' 
tiertl tcitl be the sum of Ike series required. 

33. If the OKtremes be 5 and 6,400, and the ratio 6, what is tha 
whole amount of the series ? 



6400X6-5 

■ — g _ ■ =7679, Ans. 

S3. A sura of money is to be divided among 10 persons in such 
manner, that the first may have $10, the second 130, and so on, in 
three-fold proportion; what will the last have, and what will the 
whole have \ 

34. The pupil will recolleet how ho found the last term of the ae- 
ries by a foregoing rule : and, in all the cases in which he is required 
to find the jam of the series, when the last term is not given, he must 
first find it by that rule, and then work for the sum of the series by 
the presen-. rule. A. The last, 8196,830; and the whole, 8395,240. 

35. A hosier sold 14 pair of stockings, the first at 4 cents, tha 
second at 13 cents, and so on in geometrical progression ; what did 
the last pair bring him, and what did the whole bring him ! 

A. Last, S63,773 92; whole, »95,059. 36. 

26. A man bought a horse, and, by agreement, was to give a cent 
for the first nail, three for the second, &c.; there were four shoes, 
and in each shoe eight nails; what did the horse come to at that rate* 

A- »9,2e5,100,944,259.30. 

27. At the marriage of a lady, one of the guests made her a pre- 
sent of a half-eagle, saying that he would double it on the first day 
of each succeeding month throughout the year, which, he said, would 
amount to something like 1100 ; how much did his estimate dilfer 
from the trvio amount? A. S30,.373. 

S8. If our pious ancestors, who landed at Plymouth, A. D. 1630, 
being 101 in number, had increased so as to double their number in 
every 20 years, how great would have been their population at the 
end of the year 1840 ? A. 306,747. 

ANNUITIES AT SIMPLE INTEREST. 
CVI. I. An Ansoitv is a sum of money, payable every year, for 
a cettMn num ber of years, or forever. 
CVI. Q. WhalisanaunuiLy' I 
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3. When the annuity is not paid at the time it becomes due, it is 

3. The sum of all the annuities, such as rents, pensions, &c. ri'- 
maining unpaid, with the interest on each, for the time it has huun 
doe, is caDed the amount of the annuity. 

4. Hence, to find the amount of an annuity — Cakulah the interest 
on each annuity for the time it has remained unpaid, and find its 
amount ; then the sum of all these several amounts wHl he the amount 
required, 

5. if the annual rent of a house, which is S900, remain unpaid 
(that is, in arrears) 8 years, what is the amount ! 

6. In this example, the rent of the last (8th) year being paid when 
due, of course there is no interest to be calculated on that year's rent 

The amount of $800 for 7 year3=Sa84 
The amount of 8200 for 6 years=S373 
Tbeamount of 8300 for 5years=8260 
Theamountof 8300for 4years = K248 
The amount of 8300 for 3 years = 8336 
The amount of 8200 for 3 year3 = SS24 
The amount of 8300 for I year =8213 
The eighth year, paid when due, = 8300 

7. Ifaraan.havinganannualpenaionof $60, receive no part of it till 
the expiration of 8 years, what is the amount then duel A. 8580,80. 

8. What would an annual salary of $600 amount to, which remains 
mipaid (or in arrears) for 2 years 1 — 1,236. For 3 y.ears? — l,90a 
For4yearst— 2,616. For 7 years ?— 4,956. For 8 yeais ?— 5,808. 
For 10 years?— 7,630. A. Tolal, 894,144. 

0. What is the present worth of an annuity of 8600, to continue 4 
years* The present worth [uixxiii.] is such a sum as, if put at in- 



ter^t, would a 
$600- 
S600 
$600 
«600 


mount to the given annuity; hence, 
-$1.06=8566.037, present worth, 1st year. 
-«1.13 = f535.714, present worth, 3d year. 
-»1.18=S508.474, present worth, 3d year, 
-i 1.34=8483.870, present worth, 4th year 




»3,094.095, present worth required. 



10. Hence, Ik) find the present worth of an annuity. — Find the pre- 
tent worth of each 3/ear by itself, discounting from the time il becomes 
due, and the sum of all these present worths wilt be the answer. 

11, What sum of ready money is equivalent toanannuity of 8300, 
to continue 3 years, at 4 per cent.? A. 8556.063. 

13. What is the present worth of an annua! salary of 8800, to 
continue a years 1—1,460.001. 3 years t— 3,146.967' 5 years! — 
3,407.512. A. Total, 87,023.48. 

q. WbBtiameanr by orrcnrs and ninmnl.' 2,3. Rule for findinglheomoont! 4. 
For finding die ptesent uorth? 10, 
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ANNUITIES AT COMPOUND INTEREST 

CVn. 1. The wnmini of an anrmity at simple and compound m 
tsrest is the same, excepliiig the difference in interest. 

2. Hence, to find the ainonnt of an annuity at compound interest. — 
Proceed as in cvi., reckoning compound instead of simple interest. 

3. What will a salary of 8200 amount to, which has remained nn 
aid for 3 yearsi 

The amount of S200 for 2 year3^f934.73 
The amount of S200 for 1 year — S312.00 
Tlie 3d year = 8200.00 



i. If the annual rent of a house, which is 8150, remain in arrears 
for 3 years, what will be the amount due for that time? A. ill.bi, 

5. Calculaiting the amount of the annuities in this manner, for a 
long period of years, would be tedious. This trouble will he pre 
vented, by finding the amount of f I, or £1, annuity, atcompound in 
torest, for a number of years, as in the following 

SbmvlDg theBinouiK or$l, or £1, Biinuity, at a per cent,, compound inleresl, fbr any 



^ 


1. 0000 


Y 

n 

12 
13 
U 
16 
16 
I7 
If 

li 

30 


6 per™.. 










41 

42 

rs 

44 


165.0467 


14.0716 


21 

33 
33 
34 

36 
26 
37 
38 

30 


30.0927 


31 
33 

1 


84.8016 


2 

5 

6 

■; 

8 
9 
10 


3.0600 


16.8690 


43.3932 


90.8897 


175.9495 


3.1836 

"4.3746 


18.8821 


46.9958 


97.3431 


187.5064 


31.0150 


50.6155 


104.1837 


199.7568 


5.6371 


33.2759 
25.6735 


54.B645 


36 


111.4347 


45 


212.7433 


6.9753 


59.1563 


30 
37 


119.1208 
137.3681 


46 
47 
48 
49 
50 


326.5068 


8.3938 


28.2133 


63.7057 


231.0973 


9.8974 


30.9056 


68.5381 


3_8 
39 
40 


135.9043 
145.0584 


345.9630 
261.7208 


11.4913 


33.7599 


73.6397 


13.1807 


36.7855 


79.0581 


154.7610 


278-4341 



is evident, that the amount of $2 annuity is 2 limes as much ai 
one of $1 ; and one of $3, 3 times as much. 

6. Hence, to find the amomit of an annuity, at 6 pet cent — Find, 
hy the table, the amount of $1, at the given rate and time, ami mnlti- 
ply it by the given annuity, and ihe product tcill he the asnovmt re 
quired. 

7. What is the amount of an annuity of S 120, which has remained 
unpaid 15 years ? The amount of f 1, by the table, we find to be 
I33.3759; therefore, 833.3759xl20=$3,793.I08. A. " 

8- What will be the amount of an annual salary of $400, which 
has been in arrears 2 years 1 — 824, 3yearsT — 1,273.44. 4yeBrst— 



Hob 






nt of an annuity at compouiul ini 
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1,740 84. e jears!— 2,790.12. 13 years 1—fi,747,0fi. 20 years! — 
14.714.3. A. Total, 326,099.56. 

9. If you lay up $100 a year, from the time you are 31 yeaisof age 
till you are 70, what will be the amount at compound interest ? 

A. »26,I73.08. 

10. What is the presentworthof an annual pension of 8130, which 
is iO continue 3 years ? 

11. In this example, the present worth is evidently that sum which, 
a.t corapound interest, would amount to &a much as the amount of the 
^iven annuity for the three years, finding the amount of S120 by 
the uble.aa before, we have $383,033; then, if we divide »383-033 
by the amount of ¥1, compound interest, for 3 years, the quotient 
will be the present worth. This is evident from the fact, that tlio 
quotient, multiplied by the amount of $1, will give the amount of 
S120, or, in other words, $382,032. The amount of »1 for 3 years 
at compound interest is Sl.13101 ; then, S383.oa2-i-fl. 19101 = 
S330.763, A. 

13. Hence, to find the present worth of an annuity. — Find tit 
amount in arrears for the whole time ; this afntnait, divided by the 
amount of 31 for said time, will be the present worth required. 

13. Note. — The amount of SI may be found, ready caloulaled, in 
the table of compound interest, [lxxsci.] 

14. What is the present worth of an annual rent of S200, to con- 
tinue 5 years ? A- S843.472. 

15- The operations in this rule may be much shortened by calcu- 
lating the present worth of Sl for a number of years, as in the fol- 
lowing 

Sbowjiig the pres^l nnitli of $1. or £], annuLly, at 6 per cent., cwnpound iDterest, lor 
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16. To find the present worth of any annuity by this table, we 
ive only to multiply the present worth of $1, found in the table, by 
e given annuity, and the product will be the present worth required. 

17. What sum of ready money will purchase an annuity of 8300, 
M. continue 10 years 1 The present worth of 31 annuity, by the Ta- 
ble, for 10 years, is $7.36008; then 7.36008x300'=33,30 8.024. A . 

Q. How is ihs present »-onJi found? 12. 
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260 AHiTHMETrc. 

18. What is the present worth of a yearly pension of $60, to con 
tmueSyearal — 1)0.0034. 3 years!— 100.3806. 4years?— 307.906 
Syearal— 372.5874. 30yearsT — 688,1953- 30 years!— 835.8898 
Total, »2,364.9624. 

19. What salary, to continue 10 years, wiil $3,208,034 purchase ! 
This exampleis the 17th example reversed; consequently, *3.208.034 
^7.36008 = 300, the annuity required. A. 830a 

20. Hence, to find that annuity which any given sum will pur- 
chase. — Divide the given sum by the present worth of Ei annuity for 
the gwen time, foundby TaUeii.; Ike quotient will be the annuity re- 
quired. 

21. What salary, to continue 30 years, will S688.195 purchase! 

A. S60+. 

23. What annuity, to continue 10 years, is equivalent to S3,680.04' 

A. S500. 
93. To divide any sum of money into annual payments, which, 
when due, shall form an equal amount at compound interest, — First 
fold an et/uiealent annuity as above, (30,) then its present worth for 
each required period of lime. (15.) 

24. A certain manufacturing establishment in Massachusetts was 
actually sold for *37,000, and the sum divided into four notes, pay- 
able annually, so that the principal and interest of each, when due, 
should form an equal amount, at compound interest, and the several 
principals, when added together, should maie $37,000; now, what 
were the principals of said notes!* 

f Thrfirsiiioiels »7,350.BI5;smouncftirlyear, tJ,79].(rT03S. 

) The second note is ta.9S4,S39; amount for 3 yean, t'.'91.iJ703!. 

^■i The Ibitd ame Is t6,M3.SBB', amounl tar 3 years, $T,7SI.9ri>3!, 

' Tlie fouttli note Is $6.171.870; amount fur 4 years, (7,781 .97l>3». 

Proof- 837 ,iw n, laclti cg 8 mil ls 



PERMUTATION. 

CVin. 1. Pebmutation is the method of finding how many dif- 
ftrent ways any number of things may be changed. 

2. How many changes may he made of the first three letters of the 
alphabet! In this example, had there been but two letters, they 
could oidy be changed twice ; that is, a, b, and b, a ; that is, 1 x 3= 3 ; 
b'lt, as there are three letters, they may be changed 1x2x3=0 
times, as follows- 1, a, b, c ; 3, a, c, b ; 3, b, a, c ; 4, b, c, a ; 5, c. 



Q. What ia the rule for liniling what sum a given annuity will purohasi 

CVill. Q. What is Permulation! 1. How many changes cun 1«! 

vith Iho first ihtee letters of the alph^ibet! 2, What are they! 3. Ru 
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3. Hence, to find the number of different changes or permutations 
which may be made with any given number of different things. — 
Multiply together all the terms of the natm-al series, from 1 up to the 
given number, and the last product will be the number of changex re- 

4. HoH- many different ways may the first five letters of the alpha- 
bet be arranged ? A 130. 

6. How many changes may be rung on 15 bells, and in what time 
may they be rung, allowing 3 seconds to every round ] 

A. 1,307,674,308,600 changes; 3,923,023,104,000 seconds. 

6. What time will it require for 10 boarders to seat themselves 
differently every day at dinner, allowing 366 days to the year 1 

A. 9,941^^1 years, 

7. Of how many variations will the 38 letters of the alphabet ad- 
mit? A. 403,301,461,136,005,835,584,000,000. 

POSITION. 

Position is a rule which teaches, by the use of supposed numbers, 
to find true ones. It is divided into two parts, called Single and 
Double. 

SINGLE POSITION. 

CIX- 1. SiMQLE Position teaches to resolve those iinestions 
whose results are proportional to their suppositions. 

3, A schoolmaster, being asked how many scholars he had, replied, 
" If I had as many more as I now huve, one half as many more, one 
third and one fourth as many more, I should have 396." How many 



had heT 



lany more=a4 
^ as many= IS 
J as many= 8 
J as many= _6 
74 



3- Thisans\ 
half of itself, o] 
48+33+24=398. 



We have now found that we did not suppose 
the right number. If we had, the amount would 
have been 396 Hut 34 has been increased in 
the same manner to amount to 74, that some 
unknown number, the true number of scholars, 
must be, to amount to 396. Consequently, it is 
obvious, that 74 has the same ratio to 29fi that 
34 has to the true number. The question may, 
therefore, be solved by the following statement: 
As 74 : 39G : : 34 : 96, A. 
! prove to be right by increasing it by itself, one 
third of itself, and one fourth of itself, as, 96 + 96 + 

RULE 



4. Suppose any number you choose, and proceed wilh it in the smne 
manner you would with the answer, to see if it were right ; then say, 
as this result : the result in the question : : the supposed number : 
number sought. 



CIX. Q. What is Poai 



Single Position I 1. Rulef 
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5. James lent WiDiam a sum of money on interest, and in 10 years 
it amounted to f 1,600 ; what was the sum lent ! A. $1,000. 

C. Three merchants gained, by trading, 81,020, of which A took a 
certain sum, B took 3 times as much as A, and C four times as much 
as B ; what share of the gain had each T 

A- A, tl20; B, $360; C, $1,440. 

7. A person having about him a certain number of crowns, said 
if a third, a foarlh, and a sixth, of them were added together, the 
sum would be 45 ; how many crowns had he 1 A. 60. 

8. What is the age of a person, who says, that if y'j of the years 
he has lived be multiplied by 7, and f of them he added to the pro- 
duct, the sum would be 393 * A 60 years. 

9. What number is that, which, being multiplied by 7, and the pro- 
duct divided by 6, the quotient will be 14 1 A- 13 

DOUBLE POSITION. 

ex. 1. Double Position teaches to solve questions by means of 
two supposed numbers. 

3. In SisoLE Position, the number sought is always multiplied or 
divided by some proposed number, or increased or diminished by itself, 
or some known part of itself, acerlain number of times. Consequently, 
the result will be proportional to its supposition, and hut one supposi- 
tion will be necessary ; but, in Dooble Position, wo employ two, for 
the results are not proportional to the suppositions. 

3. A gentleman gave his three sons $10,000, in the following man- 
ner; to the second SIOOO more than to the first, and to the third as 
many as to the first and second ' What was each son's part 1 

Let us suppose the share of the first 1,0001 '^^^ shares of all the 

Then the second=2,000 sons will, if oursuppo- 

Tbird=3,000 I sition be correct, am't 

['tolO,000;hut,a8they 

Total, 6,000 amounuo«6,000only 
This subtracted from 10,000, leaves 4,000 J we call theerror 4000. 
Suppose again, that the share of the first was 1,500") 
Then the second=2,500 

Third = 4,000 We perceive 

> the error in this 

8,000 casetobe2000, 

3,00oj 

4. Thefirsterror, then, is $4,000, and the second $3,000. Now, 
the diflerence between these errors wouki seem to have the same re- 
lation to the diiTerence of the suppositions, as either of the errors 
would have to the difference between the supposition which produced 
it, and the true number. We can easily make this statement, and 
ascertain whether it will produce such a result ,■ 

5. -As the difference of errors, 3,000 ; 500 difference of supposi- 
tions :: either of the errors (say the first,) 4,000 : 1,000, the difference 
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between its supposition and the true numoer. Adding this difltfrenco 
to 1,000, the supposition, the amount is 3,000 for the share of the first 
son; then 83,000 that of the second, $5,000 that of the third, Ans. 
For 3,000+3,000+5,000 = 10,000, the whole estate. 

6. Had the supposition proved loo great, instead of too small, it is 
manifest that we must have subtracted this diiFerenee. The differ- 
ences between the results and the resultin the question are called er- 
1-ors ; these are said to be alike, when both are either too great or too 
email ; urUiie, when one is too great, and the other too small 

RULE. 

7. Suppose any tmo manbers, and proceed with each according to 
the manner described in the question, and see how much Ike result of 
each differs from that in the question. 

8. Then say, as the difference' of the errors .■ Ike difference of the 
suppositions :; either error : difference between its supposition and the 
numher sought. 

B. Three persons disputing about their ages, says B, "I am 10 
jears older than A ;" says C, " I am as old as you both :" now, what 
were their several ages, the sum of them all being 100 T 

A. A's, 30; B's, 30; C's, 50. 

10. Two persons, A and I!, have the same income : A saves } of 
his yearly ; but B, by spending S150 per annum more than A, at the 
endot'8 years, finds himself 8400 in debt ; what is their income, and 
what does each spend per annum f 

A. A's income $400 ; A spends $300; B $450. 

11. There is a fish whose head is 8 feet long, his tail is as long as 
his head and half his body, and his body is as long as his head and 
tail ; what is the whole length of the fish, A. 64 feet. 

12. A laborer contracted to work 80 days for 75 cents per day, and 
to forfeit 50 cents for every day he should be idle during that time 
He received 825 : now liow many days did he work, and how many 
days was he idle 1 A. 53 days; idle 38. 



MENSURATION. 

CXI. 1. Mensuration is the measuring of Surfaces and Solids. 

S. An Akgli is the inclination or opening of two lines that meet 
each other, as in the Figures on next page. The point of intersec 
lion is called the Angular point ; and in common language, the Angle 

3. An Angle is greater or loss, not according to (ho length of the 
,n 7 1. An Angle ? 2. The point of interaec- 
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iclined oi opened ; thus, 
the angle at C, below, i ' 




Rigbl Angle, A Aou 

4. A RioHT Angi:E is one formed by a line drawn perpendicular to 
another : as A, in Fig. 1- 

5. Obliijue Anoles are those formed by oblique lines, and ara 
either Acute or Obtuse ; as B and C. 

6. An Obtuss AwGLK is greater, and an Acute ANGLf; is less than 
a right angle. 

7. A TniANGLE is a plane* figure that has three sides and three 
angles ; as in the following Figure 



EquLlslersl. Isosceles. ScalEUe. Righi. 

6. An Equilateral Trianole has three equal sides. [Fig. 4] 
fi. An Isosceles TniANOLE has two equal siiles. [Fig. 5-3 

10. A Scalene Triangle has three unequal sides. [Fig. 6.] 

11. A Rcght-Angled Thiangle has one right angle, [Fig. 7.] 
la. Am Obtuse- Angled Triangle has an obtuse angle. [Fig. 6] 

13. An Acute-Amoled Triangle has three acute angles. [I'ig. 4.] 

14. In a right-angled triangle the longest side is the Hvpothenube, 
and the other two sides the Legs, or the Base *''"■ ^ 
and Perpendicular. In other triangles tlie 
longest side is usually considered the Base. 

15. In every right-angled triangle, — ' ^. 

sguare of the hypotkenuse is equal Co the sum y^0^ '"% 

of the squares of the other two sides ; as, 5C" 
40'-h30'. [Fig. 8,] 

16. Hence, to find the different sides, we may proceed as follows 
To find the hypothenuse. — Add the squares of the two legs to 

gether, and extract the square root of that swn. To find either leg 
From the square of the h/fothemise subtract the square of the give* 
leg, and the square root of the remainder will be the other kg. 

Q. How is a right angle formed T 4. What are oWique angier?~5r"0btiiae ' 
e. Acme? 6. What is a triangle ? 7. An equilateral mangle! 8. An Isos 
celesi a. ScaleneT la Rigbt angled triangle < 11. Obtuse angled Irianglel 
12. Acute anded triangle) 13. What are the names of the siifes in a right 
(i^leit irtangte? 14. Ha« sresach found? 16. On what principle in eacl 
operatinn based I IS. 

■ Plane, [L. Ptartut,'} An even or level Bur^ue,lll[ej?7aEii in comoioi] language. Ai* 
Instromaat uved jd smoofhing boanla. 
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K? The learner will discover the application of the rule better b; 
drawing a triangleonhiaslate, likeFig. 8, and noting the sides which 
are intended to correspond with those which are given in the quea- 
tion. Indeed, without some such illustration, he will scarcely be 
able to apply the rule at all, except in cases where the particular 



17. Required the hypothenose of a right-angled triangle whose 
legs are 34 and 32 feet. A. 40 feet. 

18. Required the base of a right-angled triangle the other sides of 
which are respectively 15 and 25 feet. A. 20 rods. 

19. Suppose a lot of land lies in the form of a right-angled triangle, 
and that the longest side is 100 rods and the shortest 60 ; what is the 
distauce around iti A. 240 joAa. 

20. A river 80 yards wide passes by a fort, the walls of which are 
60 yards high ; now what is the distance froni the top of the wall to 
the opposite bank of the river, A. 100 yards. 

21. A ladder 40 feet long may be so placed upon one side of a 
street that it will reach a window 32 feet from the ground ; and with- 
out moving it at the bottom, it will reach a window on the other side 
24feet high; what is the width of the street 1 A. 56 feet. 

22. There is a certain elm, 2 feet in diameter, growing in the cen- 
tre of a circular island, the distance from the top pf the tree in a 
straight line to the water is ISO feet, and the distance from the foot 
80fl. ; what is the height of Ihe tree 1 (89-1-1 base.) A. 79.372ft.+. 

S3. When two ships, which sailed from the same port, have gone, 
one due north 40 leagues, and the other due east 30 leagues, how far 
are they apart then? A. 50 leagues. 

24. There are thiee towers, A, B, and C, 
standing in a direct line, the heights of which 
are 64, 90, and 50 feet respectively. The 
distance between the top of the lower A and 
that of B, is 97 feet, and the distance between 

the bottom ofthe tower Band that of C is 76 - ~ 

feet. From these data please inform me what are the several dis- 
tances from the top of A to the bottom of B, from tlie top of B to the 
bottom of A, from the bottom of A to the bottom of B, from the bot- 
tom of B to the lop of C, from the bottom of C to the top of B, and 
fromthelopofBtothetopofC. A. D E, 93.45+; A E, 1 13.26 + ■ 
8 D, 129.74-1- ; C E, 90.97-1- ; B F, 117.79-1- ; B C, 85.883 -H 
25. A castle wall there was, whose height was found 

To be 100 feet from Ih' top to th' ground ; 

Against the wall a ladder stood upright, 

Of the same length the castle was in height ; 

A waggish youngster did the ladder slide 

('Ihc bottom of it) 1 feet from the side ; 

Now I would know how far the top did fall. 

By pulling out the ladder from the wall 1 ^ 8 in. nearly. 
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366 ARITHMETIC. 

!J0. 4 gentleman has a garden in the form of an equilateral tri- 
angle, the aides of which are each 50 feet; at each corner of the gar- 
den stands a tower ; the height of the tower A is 30 feet, that of B 
34 feet, and that of C 38 feet. At what distance from the bottom of 
each of these towers must a ladder of the same length with each side 
be placed, that it may just reach the top of each tower, allowing the 
groimd of the garden to be horizontal 1 

A. 40ft.;36.G6ft +; 4I.42ft. 



37. A QuADRiLiTEHAL has four sides and four angles. Paral- 
[iBLOBBAM is 3 general name for all quadrilateral figures, that havB 
U least their opposite sides and angles equal: as below. 



Dl 



Square. „... 

38. A SijDiRE is a quadriiateral that has its aides equal and its 
angles right angles, as Fig. 1 0. 

39. A Rbct ANGLE is a quadrilateral that has its angles right angles, 
and only its opposite sides equal, as Fig. 11. 

30. Rhomboid is a quadrilateral which h 






a opposite sides and 
10 obtuse, as Fig. 12. 
I sides equal, but its 



n four sides. 



31. A RaoMBUS is a quadrilateral that has 
angles like those of a rhomboid, as Fig. 13. 

33. A PoLYQON is a rectilineal figure ol 
which when they are all equal, form regular polygons. Sguaret are 
also regular figures ; so are Triangles, when they are equilateral. 

33. The Perihetkb of any plane rectilineal* ^aie, is the entire 
distance round it ; and is found in/ adding together all the sides that 
bouTtd it. F[g. 14. 

34. A Circle is a plane figure bounded by 
a curved hue, called the Circumference or 
Periphery ; which is every where equally dis- 
tant from a certain point within it, called the 
Centre. An Arc is any part of the circum- 
ference. 

35. The Diameter of a circle, is a straight 
line drawn through the centre and termina- 
ting in the circumference on each side. A 




1 are nientioned^ 32. What is the penmcler of a fi^te ! 3: 
d ? 33. What is a circle 1 34. Citcumferenee ! 34. An Art 
? 35. Cboid! 35. Segment t 35. 
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Chord ih a straight line shorter than the diameter, and joins the ex- 
tremities of an arc. The arc and chord together form a Segment. 

30. Every chord of a circle divides it into two unequa! parts, and 
every diameter into two equal parts called Semicibclks, that is, half 
circles. A Radius is half the diameter, or a right line drawn from the 
centre to the circumference ; two or more such lines are called BadiL 



37. A Pkspend[cuj,*b of a quadrilateral or triangle is a straigh 
line drawn to a point in the base from the angle oppoate to that 
point, as the dotted lines in Fig. 15. 

38. From an inspection of Fig. 15, it appears that the area or sur- 
face of a Rhombus or Rhomboid, is equal to the area of a square 
or parallelogram of the same length, but whose breadth is its perpen- 
dicular height. 

30. A DiAOoNAL is a line that passes across a quadrilateral from 
one angle to its opposite one. 

40. The diagonal of every parallelogram divides it into two equal 
parts, as in Fig. 16. 

41, Hencethe area of every right-angled triangle is just half as 
much as the area of that square or rectangle whose length and breadth 
are equal to the base and perpendicular of the triangle. 

43. Every oblique-angled triangle may, by drawinga perpendicular 
to its base, from its opposite angle, be formed into two right angles. 

43. Hence the area of every oblique-angled triangle is just half as 
much as the area of that square or rectangle, whose length and 
breadth are equal to the longest aide and perpendicular of the triangle. 



ingle. — Multiply the length 



44. To find the area of a squ: 
by the breadth, 

45. To find the area of a rhomboid or rhombus. — Multiply its 
lettgth by its jierpendiculaT height. (See 38.) 

46. To find the area of a right-angled triangle. — Multiply the hose 
by half the perpendiculaT, or the base by the whale perpendicular, and 
take half of the product. (See 43.) 

47. To find the area of an oblique-angled triangle.— JVfu^ftji^y the 
base by half the perpendicular, drawn from the opposite angle. (See 
41, 43.) 

48. Or, halve the sum of the three sides, subtract the three sides 

nipared? 3B. What is 
I area of a right-angled 

in oblique-angled triangle ? 42, What is the inference ? 43. What is the mle 
"- '-■■— "■? area of a Bq.mro ? M,— of a rhomboid! 45.— of a right-imsled Iri- 



B diagonal ! 39. What comparison is n 
niangle and that of a s(|uare? 41. Wl 



? 46. — of an oblique-angled triangle ? 4' 
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RULES 

* 49. The iJiameter is to the circumference nearlj as 7 : 33, oi 
more accurately as 113 : 355, or decimaJIy, as I : 3.14159 nearly , 
therefore, 

50. To find the circumference, — Either multiply the diameter by 
23, and divide by 7 ; or multiply by 355 and divide by 113 ; or simply 
multiply by 3.14159. 

51. To find the diameter,— fiecerse the foregoing processes. 

52. To find the area of a circle :— Multiply half the circumference 
by half the diameter, or the whole circumference by half the radius.^ 

53. Suppose one field is 60 rods square, and another contains 60 
square rods : what is the difference in their areas expressed in acres! 

A. 33 A. SOrd. 
64. If a site for a house is in the form of a square with 150 feel 
front, what is the area and what its perimeter 1 

A. Safj^sq. rd. ; S^T^rd. round. 
55. Suppose you contract to have four floors made at E.75 per 
aquare yard, one to be 50 feet square and the other three each 20 feel 
square. What will be the difference between the cost of the first and 
that of the others? A. $108j. 

58. What will be the length of each side of a square formed from 
an areaof lOacres? A. 40 rods. 

57. A gentleman has two valuable building lots, one containing 40 
square rods, and the other CO ; for which his neighbor offers him a 
square field containing four times aa much as his lots. How many 
rods in length must each side of the square bel. A. 20 rods. 

68. What are the contents of 37 boards, each 13 feet long, and 18 
inches wide ! A. 52S^. 

59. Suppose that ten boards are each 15 feet long, and together 
contain 155 sq. feet, what may be the average widthof each boardi 

A. Ij'o ft. 
Q. What for finding the circumferenoe of a circle ? 50,— the diameter of a 
cirelaT 51.— area of a circle ? 52. 

1. Ti> liad Dis circumference of a circle :— Multiply Ihi diamtltr (; 3.14 1 S9 .' or Iht ana 
VI9SM362I7, DiJMn-ocI Iheiquanma of the proiuel. 

3. Toflnd ihe sdeoru unare eguBl la a given circle ■.—Maltmlv tic itmtcttr bt 
SSMCT, or 1*1 otCTntfireMt ijf .SSSOW. 

to-^.S8eOM,orttt€tr«m/t«m«i».ST5fi84fl, '" "'"^ ' '^'' ™^ 

4. To And the ilda or a square iHcrlbed in a arcis :—Mv.{Hpls the diamiirr iy .70701^, 
■r Hk (trciln/craice ty .^SSm. 

A. ToflDdlbeareaof ttcErclfl^ — ^umpiy the Mguara of tht diamettr bif .78539^, or IM 
ifuan of Oi dtmtfiraa bg .DTM'TSW. 

ly I.S73B41, ami BrfriHrf (Ai jfoan riHil of Ihi proilucl. 
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60. When a board ja six inches wide, how long must it be to con- 
tain 1 sq. ft,1— 3 aq. feet!— 7 sq. ft. 1—13 aq. ft.l A. Total 46ft. 

01. If a road 150 miles long and 4 roda wide, would cost, when 
completed, 42 per square rod, what would the land cost by tiie acre, 
allowing the cost of making the road to be S3 per rod, (linear meas- 
ure) 1 A. S240 per acre. 

C^. Suppose a square has an area of 7500 square yards ; what is 
the breadth of a walk round it that shall take up just two thirds of the 
equare! A. 18.30I3yd. nearly. 

63. If a rhomboid is 60 feet long and 40 feet wide, what is its area! 

A. 300ft. 

64. If one rhombus he 60 feet long, with a breadth of 15 feet, and 
another 45 feet long, with a breadth of 20 feet, what is the difference 
in their areas! A. Nothing. 

GS. If a rhomboid be SO feet long and 60 feet wide, what is the sum 
of the areas of the two ends which when cut off will leave the re- 
mainder in the shape of a square ! A. 1,200 feet. 

66. Herodotus estimated the largest and most remarkable of the 
£gyplian pyramids to be 800 feet square at its base. Now, how long 
« road4rodswide would oocupyas much land as the base of the pyra- 
mid! A. Im. 6fQr, 27faV(rrd- 

67. Suppose the hypothenuse and perpendicular of a right angled 
triangle be 50 and 30 feet, what is the area! A. 600 feet. 

68. If the sides of an oblique angled triangle be 40, 50, and 80 feet, 
what is the area! A. 818+sq. ft. 

63. If the sides of a triangle be 16.6; 18.33, and 2S.6, what is its 
area! -1. 143 nearly. 

70. Suppose a fieid has one right angle, and its hypothenuse and 
base are 100 and 80 rods ; how many acres does it contain! A. 15A. 

71. Suppose a piece of land in the form of arightangled triangle, 
whose angles are respectively 130 and 160 rods : what is the area 1 

A. 60A. 

73. What is the circumference of a circle whose diameter is 16 ! 

(15x355-^113.) A.i7.12-t-. 

73. What is the diameter of a circle whose ciicumferenceis 350! 

A. 111.4 -I-. 

74. What is the area of a circle whose diameter is 34, and circum- 
ference 75 ! A. 450. 

75. What is the area of a circle whose diameter is 341 For the 
method of solving several questions, see reference from 49, above. 

A. 463.3904 + . 

76. What is the areaof a circle whose circumference is 761 

A. 447.61875 + . 
77- If the diameter of a circle be24,what is the length of one side 
of a square equal to the circle ' A, 31.369+. 

78. When the circumference of a circle is75, what is the side of a 
square equal to the circle ! i. 21.157-^. 

3T 
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79. WhaliathediameterofacirelewhoseareaisllSI A. 13.1+. 
8(1. When the side of a square is 10.5 what is the diameter of a 

circle which is equal to the square 1 A. 11.847+. 

81. When the side of a square is lO.S what is the circumference of 
a circle equal to thesqaacel A. 37.324 + . 

aa. When the diameter of a circle is 13, what is the area of aserai- 
circle formed from that circle 1 A. 56.548 + . 

83. Suppose atract of land is 5 miles long and 3 miles wide, what is 
the distance round a square of an equal areal A. 15m. 3fur. 375rd. 

84. If a held be 48 rods long and 10 rods wide, what will be the 
diameter of a circle of equal area 1 Having found the area of a cir 
c!c, find the sum of the areas of a square inscribed, and one circuni 
scribed;* alsothesideof a triangle inscribed. A. Diameter, 34.731 -t 
rods; areas, 916.635 + sq. rd.; side, 21,408+rd. 

85. How long will it take a man, going at the rate of 10 miles in 3 
hours, to travel round an area of 356,000 acres, laid out so that the 
circumference shall be the shortest distance possible that will contain 
the given areal A. 14h. lO^'jm. 

80. A circle has an area of 308 square rods, and is to be divided 
into four equal concentric ' circles ; what will be the width of each 
circular part T A, 9.9+rd.; 3.05+rd.; 1.57+rd.; 1.33+rd. 

87. The radii of two concentric circles are 10 and 12 yards. 
What ia the area included between them? A. l38.22996+yd. 

88. There is a meadow of 10 acres in the form of a square, and a 
horse tied equidistant from each angle or comer. What must be the 
length of the rope that will permit the horse to graze over every part 
of the meadow? A. 28.384+rd. 

89. In the midst of a meadow wel! stored with grass, 
I've taken just two acres to tether my ass ; 
Then how long must the cord be, that, feeding all round, 



He 



mayn t graze ie 






90. What is the perimeter of 
Fig- 18, and what the area of its 
lots, a and bl A. Perimeter, 
101.4159rd.; o^SOOsq.rd.; 6= 
150 sq. rd. 

01. Sbce an acre is equal to 
a rectangle, which is 40 poles= 
lOchains^ 1,000 links in length, 
and 4 poles= 1 chain= 100 links 
in breadth, it will contain 1,000 
X 100 = 100,000 square links, 
therefore — 

93. Jf the linear dimensions be expressed in 



X 



10 rods. ; 1 57 . 07 9 Sag. rJ. 
D ^x 



lin&s, and the sofsr^ 
one aide of a circumstmial 






;io, [!,«, 
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etal content! he found, these reaulls, when divided by 100,000, or with 
fioejigurea etit off towards the right,wiU give the number of acres and 
parts of an acre, expressed in decimals. 

93. The length of a rectangular field being 35 chains S links, and 
its breadth 14 chains 75 links, what number of acres does it contain t 
25 chaine 8 links=2,508 links, and 14 chMns 75 links = 1,475 links; 
then 3,508X1,475 = 38.99300 acres=36acre33rood3 38.88 poles. 

A- 36A. 3r. 3affrd. 

94. Find the area of a square field whose side is lOj chains. 

A. UA-ird. 
95- The base of a triangular field is 16 chains 3 poles, and its per- 
pendicular 6 chains 3 poles ; what number of acres does it cuntainT 
A. 5A. IB. 31rd. 

96. What is the length of the side of a square field comprising 2 
acres and i poles ! A. 4\ chains. 

97. Two acres of Iind are to be cut from a rectangular field whose 
breadth is 2 chains 50 links, by a line parallel with either end ; what 
is the length of the plot 1 A. 8 chains. 

Fio. 19. 





1 - 


w* eo\/ 


6SetSl 


' i 


(?)^ 


A 1 


82e sot 


^ 







98. In the foregoing plot, the figures on the sides of each lot repre- 
sent so many chains and links. The road that extends round the 
whole and terminates at the inner circle is 1 chain in width. Re- 
quired with these data the number of acres that are contained in the 
whole figure 1 

.diwrocM.— B=llS9.375c.i S=2,349.5e.i c=2,874 .4375c.; d= 
2,085c.; e = 1, 077.625c.; /=l,271.875e.; g=2,945,59c.; ft=3,475.. 
9375c.; j=3,3l4.375c.; >=829.576c.; i = 5,690.3 ia5c.; square with- 
out the circles=l,036. 581c. Total, 2,698A. Ssq.rd.; without the 
road = 18^ chains, nearly. 
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2. A Fbish is a solid with two equal and parallel liases or enda, 
and sides that are parallelograms. The eides are called the lateral 

3. Prisms receive particnlar nairieB, according to tlie figure of their 
bases, as tri^tngular, circular, square, pent^onal, and so on. 

4. A Cube is s, solid or prism bounded by six equal and square 

6. A PAELALLBLopirED is a prisro of torn sides and two ends, whose 
length is mare than its breadth, as a hewn stick of timber. 

6. A Cylinder is a round prism, whose bases or ends are of course 
circular, like a round column, or a common round rule. 

7. A Pyramib is a solid whose sides taper gradually from the base 
to one common point, called the vertex of the pyramid. 

8. jpyramids take their names ac<!ording to the figure of their 
bases or ends, as circular, triangalar, square, and so on. 

9. A Cobb is a round pyramid ; of course its base is circular, as a 
sugar loaf, if it comes to a point at the top. 

10. A SpHEiiE or Globe is a round, solid body, that has a centre 
equally distant from every part of the surface, as an orange. 

11. The DiAKETEa and Peeiphekv of a sphere are the same ss 
those of a circle of equal circumference. A Hemisphere is half a 
globe. 

12. A FnusTRUM or trunk of a pyramid is a portion of the solid 
next the base, cut off so that its bases are parallel. The other part 
is called a segment. 

13. Thus the top of asugar loaf of pyramidal form, <mt off square, 
is a segment, and what remains is a frustrum. 

14. The Axis of a solid is a straieht line passing from one end la 
the other, through the centre. 

15. The jliCTs of a sphere is the same as the diameter of a circle. 

16. The Altitude or Heiqht of a pyramid is the perpendicular 
distance from the apex or top to the centre of the base. 

17. The Slant height of a regular pyramid is the distance from 
tlie vertex to the middle of one of the sides of the base, or, if it be ii 
cone, to the circumference of the base. 

18. A Wedge is a solid that has a ree 
ades, and two quadrilateral sides that m 
used in splitting wood, 

19. A P«lSMoiD differs from a prism or a frustrum of a pyramid 
only in having its ends dissimilar. 

RULES FOR FINDING THE AREAS AND CONTENTS OP SOLIDS. 

30. To find the cont ent of a cube.— Cii&e either side. 

CXli. Q, What i,» solid! l.Pris«,? 2^ Tt,«ir nan,esl 3. CnUJl 

SphersI 10. Diameter) 11. Irustram 
ofasoiidriB. Wedge? la. Pnsmoid' 
Boliditjofacobe! 20. 
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21. To find the solidity of a prism, or cylinder, as of ronnd timber. — 
MidCiply the area of its base by its length.'^ 

33. To find the area of a prism or cylinder. — Add together the 
areas of the different sides and ends. 

23. To find the solidity of a parallelopiped, as of square timber. — ■ 
Multiply the length by the breadth, and that product by the depth. 

24. To find the solidity of a pyramid. — Multiply the area of the 
lose by J of its height. 

25. To find the area of a pyramid. — Multiply half the slant height 
by the perimeter of tlie lose for the lateral surface, to which add the 
area of the base. 

26. To find the solidity of a sphere. — Multiply the cube of the dia- 
meter by .5336. Or multiply the square of the diameter by J of the 
circumference. Or multiply the surface by i of the diameter. 

37. To find the area or surface of a sphere. — Multiply the diameter 
by the circumference. 

28. To find the solidity of a, frustrum of a pyramid. — Add together 
the areas of the two ends, and the mean proportional between these 
areas ; then multiply the sum by \ of the perpendicular height. 

39. To find the area of a frustrum of a pyramid. — Add together 
the areas of the sides and ends. 

30. To find the solidity of a wedge. — Multiply half its length into 
the length and breadth of its base. 

31. Til find how large a cube may he inscribed in a given sphere, 
or be cut from it. — IHvide the square of the diameter of the sphere by 
3, OTid extract the square root of the qaotient. 

33. The side of a cube is 24 feet. Required its content. 

A. 13,824 feet. 

33. When the side of a cube is 35,5 inches, what is the solidity! 

A. 16,581.375 inches. 

34. A prism is 30| feet high, with a base 2} feet square. Required 
its content. A. 104,635. 

35. A stick of timber is 20 feet long, 1 foot 8 inches broad, and 10 
inches thick. Required its solidity, A. 27J feet. 



in tbe Irce [uperB regularlj', tlie gin may be lakon at Ihe midfUe, or at both ends, 
:tiaiBeTliBlf tbetrsumnlllbe thQipeangirt. Wlien Ibe Itmber la very irre^lar, 
I may be laben at Beveral places, equally distant, and ih^r eum divided by the 
laCgirlH; ordivjde tbe tree into BererBl lengths,accordinf Lollalmgularily, And 

EPAL Rvi^t.—Mittti^y the jquare oftheqvarto's^Ti.ariheiauare ofiofthtJnfon 
fereitce, 6y the length 0/ the timber. 
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36. A granite column is 50 feet high, and each end 8 feet in cir- 
oumferenee. Required its solidity. A. 354.65 nearly. 

37. Astick of timber is 19 feetlong, with trigonal ends, and sides 
each 3 feet wide. Required its solidity. A. 32.9sq. ft. nearly. 

38. The largest Egyptian pyramid has, according to Herodotus, an 
altitude of 800 feet, and a square ba^e whose perimeter is 3S00 feet. 
Required its content. A. I70,666,666f ft. 

39. The same author says the construction of the above pyramid 
occupied 100,000 men nearly 20 years. What then would it have 
lost at the rate of $1^ per day for each man, (he boarding himself,) 
allowing 36 working days to the month 1 A. 8936,000,000. 

40. What is the solidity of a globe ISin. in diameterl A. 904,-1,-+ 

41. The earth is about 25,000 miles in circumference Required 
its solidity. 

A. J98,943,750sq. m. : 263,857,570,390 cubic miles, nearly. 

42. The diameierofthe moon is about 2,180 miles. What is its 
Bolidityl A. 5,424,617,475+ aq. miles. 

43. A frustrum of a pyramid is 12 feet high, the base 9 feet square, 
and the other end 6 feet square. Required its solidity. (See xcix. 
69.) ^. 684 s. ft, 

44. If a round stick of timber be 30 feet long, and its extreme 
peripheries 4ft. 6in., and 3ft, 9 in., what is its solidity? The ratio of 
4ft, 6in. to 3ft. 9in. is |, or which is more convenient ^. (xcix. 76.) 

A. 40.0733-1- s. ft. 

45. One end of a rectangular frustrum is 60 feet by 40, the oth«r 
end 40 feel by 30, and 120 feet m length. Required its solidity. 

A. 312,000 s. ft. nearly. 

46. A stick of hewn timber is 45 feet long, and its ends are 34iQ. 
by 30, and 30in. by 34, Required its solidity. A. 186j s, ft. nearly. 

47. If the base of a wedge be 30 by 8, and the length 60, what is its 
solidity? A. 7,200. 

48. Allowing the earth's diameter to be 8,000 miles, what is the 
side of the largest cube that can be inscribed in it? 

A. 4,618.8 miles nearly. 

49. To find the solidity of any irregular body whose dunensions 
cannot be ascert^ned. — Immerse the solid in a regular vessd of 
mater, and carefully note the difference between the height of the 
uater before the hraneriion, and afterwards % for there^isiie dimen^ 
lions, with which proceed according to previous rules. 

50. A solid immersed in a vessel 18 inches square, raised the 
water 9in, Required the content of the given solid. A. 1.6875 s. ft. 

51. Aboy boasting of his knowledge of arithmetic, was asked by 
his father "If he had got so far that he could measure a brash heap 1" 
Oh, certainly, says he, only chop it up fine and throw it into the cider 
vat, and it is done. Bui, rejoined the father, suppose the vat is 6ft, 
square, and the cider is raised by the brush 3 inches, let us see, after 
all, if you can calculate the contents of thebrush. A. 6 s. ft 
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53- When two figures vary in. size, but ate alike in sliape or form j 
they are called Similar Figures. 

53. Similai Figures have the angles of the one equal to the cor- 
leEponding angles of the other, each to each. The sides opposite to 
equal angles are called homologous aides, 

RULES OF PROPORTION. 

54. The homologous sides of all similar figares are proportional. 
66. All similar figures, whether they he triangles, quadrangles, or 

•polygons, are in proportion to each other as the squares of their ho- 
mologous sides. 

56. The circun^erences of circles are in proportion to each other 
IS the radii or diameters of the circles. The same is true of the arcs 
and chords of similar segments. 

57. Circles, or their areas are to each other as the squares of their 
radii, diameters or circumferences. 

68. To find the area of a regular polygon, or any regular figure: 
Multiply the square of one of its sides by the area of a similar figur» 
of which the side is a unit, as in the following : — 



NuliU- 


sides. 


PerpcndicalarH. 


Are=«, 


Trigou, 


3 


0.2886753 


0.4330137 


Tetragon, 


4 


O.50O0000 


1.0000000 


Pentagon, 


5 


O.688iSI0 


1.7304774 


Hexagon, 


6 


0.8660254 


2.6980762 


Heptagon, 


7 


1.0382601 


3.6339124 


Octagon, 


8 


1,3071069 






9 


1.3737385 


6.1818342 


Decagon, 


10 


1.5388418 


7.6943088 




11 


1.7038439 


9.3656399 


Dodecagon, 


IS 


1.8660352 


11.1961524 



59. Cubes, globes, and all similar solids 
evbes of their simitar dimensions, 

60. In figiure 30 the perpendicular is 
40 rods, and the base 30 rods ; what is 
the base of figure 21, the perpendicular 
l*ing 28 rods ; what is the hypothenuse 
of each figure, and what the sum of the 
areasofbtthl [See 54, 55.] A.BC 
=50rd.:ac=31rd. :bc=B5td. Areas 
5A. SR- I4Eq. rd. 







re propotlioi 
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arithuet:c 



61. Wanting to know 
the height of the cathedral 
at York, I measured the 
length of its shadow, and 
found it to he 200 feet. 
At the same time a staff 
5 feet long cast a shadow 
of 4 feet : required the 
height of that elegant and 

[See 55.] A. 250 feet. 

63. Being desirous of finding the height of a steeple, I placed a 
looking glass at the distance of 100 feet from its base on the horizon- 
tal plane, and walking backwards 5 feet, I saw the top of the steeple 
appear in the centre of the glass; required the steeple's height, m/ 
eye being 5 feet 6 inches from the ground! [See 54.] A. 110ft. 





63. When the sides of a figure 
area in square rods, if it were — 
A Pentagon! A. 1075.298+. 
A Hexagonl A- 1633.797 + 



A Nonagon' 

A Decagon ! A. 4808. 



640 + 



A Heptagon? A. 3371. 195 + . I An Undecagoni A. 5853.594+. 
AnOctagonI -4. 3017.766 + . [ A Dodecagon? ^.6907.595+. 

64. There is a circle whose diameter is 6 inches, required the di- 
ameter of one two times as large 1 — of one three times as large 1 — "f 
one ten times as large 1 Ratios 3, 3, and 10; therefore, 6'x3=73i 
andv'7a-8.485in, the diameter of one two times as large. 

A. Total, 37.85in.+. 

65. There is a circle with a diameter of 19 inches, — what is the 
diameter of one only hajf as large? — J as large? — } as large? — J as 
large ? — § as large ?=— J as large ? A. Total, 44.938in. + 

66. If 113.097 be the area of a gifen circle, what will be the 
area of oiie 4 times as large, and the area of one whose diameter is 4 
times as large ? (Retain 3 decimal figures.) A. 463.388: 1809.552. 

67. If a ball 3 inches in diameter weigh 41b., what will a ball of 
thesamemetal weigh, whosediameteris6m? 3':6':41b. A. 33tb. 



Q. Whal.tlieai 



How 



.of a tegular 
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88. There ace two little globes, one of them is 1 inch in diameter 
ind the other two inches ; how many of t!ie smaller globes will make 
jne of the larger 1 A. Sglobes. 

. 69. If the diameter of the planet Jupiter is 13 times as great as 
the diameter of the earth, how many globes of the earth would it lake 
to make one a£ large as Jupiter! A. I7S9 globes. 

70. If the aun he 1,000,000 times as large as the earth, and the 
larth 8,000 miles in diameter, what is the diametei of the sun 1 

A. 800,000 miles. 



GAUGING. 



CXIII. 1. GiUGiNQ is the process of ascert^ningthe capacity of 
Miy regular vessel, in bushels, gallons, &c. 
3. The ale gallon contains S83 cubic inches. 

3. The wine gallon contains 331 cubic inches. 

4. The bushel contains 2,150.4 cubic inches. 

5. A cubic foot of pure water weighs 1,000 ounces=63^ pounds 
avoirdupois. 

6. To find what weight of water may be put into a given vessel. — 
Midliply the cuik feet by 1000 /or the ounces, or by 69^ for the 

Bounds, avoirdapois. 

7. What weight of water can be put into a cistern 7J feet square ' 

A. 36,3671b. 3..5'.- 

8. What weight of water will fili a circular fish pond that is 15 
rods in circumference, and has an uniform depth of 4 feet ? 

A. 609T. 6cwt. 3qr. 41b. lOoz. ladr. 

9. To find the number of gallons or bushels that a given vessel 
may contain. — Calculate the content in inches, which divide by 2S3 
for the ale gallons ; by 231 /or-the wine gallons, and by Q,l50.i for 
the bushels. 

10. How many barrels of ale will a vat 8 feet square hold ? 

A. 87bl. SfVL.;::!!. 

11. What will the oats cost at 62j cents a bushel, that will fill 25 
bins, 13 of which are cylindrical, being 18 feet in circumference, and 
7 feetdeep;andthe rest 7 feet square! A. $3337.18 + 

12. A cellar 30 feet long, 15 feet wide, and 8 feet deep, became, 
during a heavy rain, filled with water. What would be the expense, 
when labor is $ljper day of 9 hours, of removing the water, allowing 
that ".ne man can empty three buckets, in 2 minutes, each bucket to 
hold23gallons,(wineme3sure)! A. $11,688-1-. 

13. To find the number of gallons in a cask, or to gauge it: — 

~CXUI. a What is Gauging? 1. What is the number of cubic inches in 
wi ale or wine gallon! 3,3. InabusheHi Whatislherale forfindins what 
weighl of water may be put into b given vessel ! 6. What weight of watei 
maj be put into a vessel 1 foot squiure ? Into one 2 feet square f Into one 3 
ieet deep and 2 feet square at each end ! What is the rule tor ascertaining tha 
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RULE. 

14. Take the dimensions in inches, vie., the diameter of the bung 
and head, and the length of the cask, and find the difference between 
the Imng and the head diameter. 

15. If the staves of the cask be much curved between Ike bung and 
the head, multiply the difference (found above) by .7; if not quite so 
much curved, by .65 ; if they bulge yet less, by .6 ; and if they are oi- 
most straight, by .55; add the product to the head diameter; the sum 
vrill be the mean diameter, by which the cask is reduced to a cylinder. 

X6. Square the mean diameter thus found, then multiply it by the 
length ; divide the product by 359 for ale or beer gallons, and by 294 

17. There is a certain CBslc, whose bung diameter is 35 inches, 
head diameter 27 inches ; and length 45 inches. Required its capa- 
city in ale and wine gallons. 

18. Thus, 35-27=8x.7=5.6+27=33.6X33.6=1063, 76x45 
= 47824.20-359 and 294= A. 133.21gal. ale, and ie2.66gal. wine, 

19. What is the content of a cask in wine and ale gallons, whose 
bung diameter is 36 inches, head diameter 30 inches, and length 48 
inches? A. 153.66 + Ble gal. ; 187.63+wine ga). 

20. To find the capacity of a vessel, which is in thefonn ofalower 
frustrum of a cone, that is round, and larger at one end than at the 

RULE. 

21. To tlie product of the diamelers add J of the square of thetr 
difference ; which result multiply by the height, and divide as above 
directed. 

32. What is the capacity bothin wine and ale gallons, of a tub 40 
inches in diameter at the top, 32 inches at the bottom, and its per 
pendicular height 48 inches! 

A. 174 ale gal. near!y+ ; 212.46+ wine gal. 

TONNAGE OF VESSELS. 

CXIV. 1. Ship Carpentehs' Rule. For single-decked vessels, 
multiply the breadth of the main beam, the depth of the hold, and the 
length together, and divide the product by 95 ; the quotient will be 
tons. For double-decked vessels, take one half of the breadth of the 
main beam for the depth of the hold, with which proceed as before. 

2. A single-deeked vessel is 60 feet long, 25 feet broad, and 13 
feet deep. Required its tonnage. A, 252|^ tons. 

3. Required the tonnage of a double-decked vessel, whose length 
is 80 feet, and breadth 26 feet. A. ^84ii. 

4. GovKRNMKNT RuLE. "If thevessel be double -decked, take the 
length thereof from the fore part of the main stem, to the after pari 

?. What is the rale for Bacertabing the capacity of casks r It, 15, 16. 
XIV, Q. What is the rule eranloved by ship camenleiB hi eatimatina th» 



m rule 7 4. 
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ofthe Btern post, above thu upper deck; the breadth thereof at the 
lowest part above the main wales, half of which breadth bhail be ac- 
counted the depth of such Tessel, and then deduct fiom the length | 
of iJie breadth ; multiply the remainder by the breadth, and the pro- 
duct by the depth, and divide this last product by 95, the quotient 
whereof Bha21 be deemed the true contents or tonnage of such ship or 
vessel; and if such ship or vessel be single-decked, take the length 
and breadth as above directed, deduct, from the said length, | of the 
breadth, and take the depth from the under side of the deck plank to 
the ceiling in the hold, and then multiply and divide as aforesaid, and 
the quotient shall be deemed the tonnage.'' 

5. A single-decked vessel is 75 feet long, breadth 35 feet, and 
deplh 13 feet. Required the government tonnage of it. 

A. 189^ tons. 

6. A double-decked vessel is07feet in length, and breadth 30 feet. 
Required the government tonnage. A. 374y^. 

7. What is the government tonnage of a double-decked vessel, 
with a keel of 115 feel and 32.6 breadth ! A. 533.841 + tons. 

8. What is the govermnent tonnage of a single-decked vesse! hav 
ing 80 feet keel and 35 feet breadth at the beam, and 14 feet deep in 
the hold! ^. 304tV. 

9. What must have been the government tonnage of Noah's ark, 
the length ofwhichwas 300 cubits, the breadth by the midship beam 
50 cubits, and the depth in the hold 30 cubits, allowing the cubit to be 
23 inches 1 

As the ark was differently constructed from modern vessels 
we must, although it had more than one deck [" with lower, second 
and third stories shalt thou make it"] calculate \\b tonnage by Ihe 
rule for single decked vessels. A. 26,369fJ, 

EXCHANGE.* 

CXV. 1. ExcHANBE is the method by which we find what sum 
of money of one country, is equivalent to a given sum of another, ac- 
cording to some settled rate of commutation. 

3. The CouESE of Eschanoe is the quantity of money of one 
country, which is given for a fised sura of another; the former is 
called the uncertain price, the latter the cerlain price. 

3. The Par op Exchamgb may be considered either as intrinsic or 
commercial. 

4. The Intrinsic Par is the vaJue of the money of one country 
compared with that of another, both with respect to its weight and 
fineness. 



, Tbe SQbJecl, how- 
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S. The CoMMEHCiAL Pah is when a ooraparison ia made in respect 
to the market prices of the metals. 

7. Ag[o ia the difference between bank notes and current coins ; it 
also means, in places where foreign coins are current, the difference 
between the actual value of snch coins, and their current value as 
fixed by government. 

8. Usance is the usual time at which bills are drawn between cer- 
tain places, as one, two, or three months after date, or eight. 

9. When the course of excliange in any place runs low, it is favor 
able to that place, that is, to its buyers or remitters, but unfavorable 
to drawers and sellers. 

10. For when the exchange is against a place, it is an ohject with 
remitters to pay their foreign debts in specie ; the exportation of which 
ia considered a national disadvantage. 

11. A Bn:^ OF ExcHAKfiE, or Draft, is a written obligation to pay 
a, certain sum of money at a specified time, and is either Foreign or 
Inland. 

15. An Iblanb Bill or Draft is one payable in tlie same country 
where it is drawn- 

13. FORM OF A DRAFT. 

$3,000. Habtfobb, Jan. 15, 1840. 

Two months after dale, pay to the order of Messrs. Spalding 
and Storrs, two thousand dollars, value received, with or without fur- 
ther advice from me. D. Buroess. 
Messrs. J. 4" J- Harper, ) 
Booksellers, New York. J 
14. A Foreign Bill is an order from a person of one country to a 
person of another country, requesting him to pay to a third person, or 
to his order, either on demand or at a specified time. 

15. FORM OF 'a FOREIGS BILL. 

jESOO sterling. Boston, June 18, 1840. 

At ninety days sight, pay to Rufus Smallet, or order, 
five hundred pounds sterling, value received, and charge the same to 
the account of NoBMAN Wells. 

To Messrs. Slimpson ^ Co. } 
Merchants, London. ) 

16. It seems that Bills of Exchange are the same thing in reality 
as a common order, the only distinctions being in respect to the places 
of residence of the parties, and the ceremony of collection. 

17. In a. BiU of Exciiange there are usually concerned four pet- 

O, The Commercial Par! 5. What is Agio? 1. What is Usance! 8. 
When is thE course of exchange favorable to any place? 9. "What is the et 
nUnation' 10. What is a Bill or DraflT 11. An Inland BiU ? IS. What ia 
Swformof 8 Draft? 13. What is a 1-ore^n Bill ! 14. Itsform?15. WhM 
■imiiarity has n bill to a draft ? 16. How many persons are generally concerned 
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18. The Dramer, to whomthe bill is made payable, and, who is also 
called the Maker and Seller of the bill. 

19- The Drawee, on whom the bill is drawn, and who is also called 
the Acce]ttor,ii]ie accepts it, which is done by writing his name ei the i 
at the bottom or across the back, with the word accepted over it, bj 
which act te becomes responsible for its payment. 

20. The Buyer, who purchases it, and who is also called the Tatei 
and Remitter. 

31. The Payee, to whom it is ordered to be paid by indorsement, 
and who may pass it to any other person in the same manner. 

22. An indorsement may be either blank or special. 

23. A blank indorsement is merely the name of the person written 
on the back of the bill, which then becomes transferable, like any ar- 
ticle of merchandize. 

34. A special indorsement has with the name a specification direct- 
ing to whom the bill shall be paid ; consetiuently, the holder mnst put 
his own name on it before he can negotiate the bill. 

35. Special indorsements are preferable when bills aie to be trans- 
mitted a great distance; for, should they fall into improper hands 
the indorser's name mnst be forged before they can be negotiated 
and consequently fraud or imposition is prevented as much as possible 

36. All the indorsersareseverallyresponsibletothehoiderofthebih, 
and must pay it in case the acceptor fails to do so at the proper time. 

27. A Set of Exchakoe implies that there are two or more bills 
drawn at the same tune, and of the same tenor and date. 

39. These bills are drawn for the purpose of being transmitted by 
different ships, or posts, as a security against accidents and delays, 
and when one of them is accepted and paid, the others are of no fur- 
ther use. 

39. FORM OF A BILL IM A SET OP EXCHANBK. 

84,500,-Vj London, June 5, 1840. 

Sisty days after sight of this, my first of Exchange, 
(second and third unpaid,) pay to the order of James Cornwall, Esq. 
four thousand five hundred dollars and seventy-flve cents, value re- 
ceived. John Smith. 
To Messrs. Williams tj- Co. ) 
Merchants, New York. J 

30. Quotations are the lists of the courses of excliange which are 
transmitted from one country or place to another, for the brokers and 
others, and are made in the following manner. 

31. Thus, "London on the United Slates 2 percent, advance" 



Q, What is the Dratver? IB, The Drawee? 19, The Buyer? 


'20. The 






What Imbilities do indorse™ inoiii? 2G. What is a Set of Excht 


;aM ! '25. 


inge ? 27. 


What is their use? 38, Give an eiamplc, 29, What ate Quolat 




What is meant by "London on the United Slates at 2 per cejil. advai 


lee!" 31 
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means, that a bUl drawn by a merchant of London on bia broker in 
the United Stales ia worth 2 per cent, more than the par value in the 
latter place. The par value, ue have seen, is 4s. 6(i. sterling foi 
every dollar in federal money- 

TABLES OP FOREIGN' CtlRRENClES. 

32. These tables show the principal denominations of the curren- 
cies of those nations with which the United States has the mo^I in- 
ereourse, together with the nominal ot par value of each, expressed 
in federal money. (Lxsvi. 3, 4, 5.) 

4farthings sterlings 1 penny xl2 — l shilling x 20- £1 =$4,444+. 
4s. 6d. Hlerling=81 = £tV 31 shillings^l guinea =$4.66C|- 



5shillings=Sl, or J?i. 20 8hilling8=i;i - - - - =#4.00. 
In JamaiciBs. ed. = Sl or£^, and^ri =$3.00. 



a vellon=l real plate x 10 = 1 dollar plate - - =$1.00. 



100 Flemish cents=l florin or guilder ..... =$.40 
2|florinB=$I. 20s. Flemish=£I Flemish ... =$2.40 



1,000 rees=lmilree =$1,24 

10 centimes=l decimeX10=l franc -..--- ii$,ie|. 

10copecka=l grieveoeixlO = l rouble - . . - . =$.75. 

40. PRDSSIA. 

12 pfennings=l good groschen x 24= 1 rix dollar - - =S.68J. 

41. SWEDEN AHD NORWAT. 

12 iun5tycken= 1 skilling x 48^ I rix dollar - - - =$1,05. 

42. DENMARK, 

16skilling3=l markx6=l rigsbankdollar - . - - =$,33, 



12 denari de pezia=l soldo de pezzax30=l peiia - =$.00. 
12 denaridelira=l soldo de lira X 30= Ilira . . - =$.15| 

44. ROME. 

10 bajocehi=l paoloX 10= I seudo or Roman crown =$1.00 

45. NAPLES. 

10 grani=l carlinox 10= 1 ducato ------ =J.8o_ 

q. How many doUara and cents millBteriiBst 33, In 1 guinea? 33. In 
4sMJ 33. What ia the ratio of the dollar to the pound sterling? 33. How 
many dollars make £1 in BritiBt America T 34. What sum in federal money is 
equal lo 1 dollar plate ? 35— to 1 florin or guilder T 36— to I mibee ? 37— to J 
franc? 38— to 1 centime? 38— to 1 rouble ? 39— io 1 rix dollar ? 40— to 1 Roman 
crown? 44— to 1 mpee? 50— to 1 tale? 51— to I mace? 51— to 1 guilder? 53. 
* Formerly lie Iriab pcund waa aboul H.IOJ. 
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46. MALTA. 

30 grani* 1 taro x 13=i I eoudo = 8.40. 30tari= 1 pe7ia=«1.00. 

47. srciLY. 

20 grani= 1 laro x 13= 1 scudo or Sicilian crown - - = S.95. 
30tari=l oncia =$3.40 

48. VENICE. 

10 niillesiim= 1 centesimox 10=1 lira de Austria- - =$.1GJ. 

4 pfennings=l crewtzerxCO— 1 florin or guilder - - =$.48 
Ij florin or guilder=lriK dollar of account- - - - =«.72 

50 EAST INDIES. 

8 picea=l annax 10=1 rupee ------.- =$.55^ 

51. CANTON, (china.) 

10 ca5h= 1 candarinex 10=1 mace X 10=1 tale - - =$1,48. 

52. BATAVIA, (JAVA.) 

3 dubbles= I skillingx 4=1 florin or guilder - - - =$.40. 
8doit3=I BiivetX30=l guilder =«.33i. 

54. ST. DOMINGO AND HAYTl. 

The currency is federal money, as in the United Stales. 



COINS. 

CXVI, 1. When the American mint was established, in 1T70, 
pure gold was worth a trifle more than 15 times as ranch as an equal 
quantity of pure silver. 

2. When gold had become more valuable, being worth about 16 
times as much as the same quantity of silver, congress passed the 
act of 1834, by which it was ordered that our gold coins should con- 
tain ISj grains less of pure gold than formerly, in order that the eagle 
should not be worth any more than 10 doUars, its original value. 

3. Hence we see why old eagles are worth more than new ones ; 
also, why foreign coins pass for more than formerly. 

4. The eagle of the old coinage was to be of the value of 10 dollars, 
and to contain S70 grains of standard gold, or 247i grains of pure 
gold, and 32? grains of alloy. The standard was 23 carats or -J-J line 
gold, tnd 1^ alloy. 

5. By the act of 1834, the eagle is to contam 358 grains of stand- 
ard gold, or 233 grains of pure gold and 36 grains of alloy, and to ha 
of the value of 10 dollars. Old eagles are worth about S10.665, 

6. The dollar is to possess the same value as the Spanish milled 
CXV!. Q. What was Ihe comparative value of gold and silver in 1790' 1. 

What has occasioned a difference in the value of the eagle ? 2, 3. What were 
"' — -r-u,.ij .._.., . ""-it are the component patta of the 
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dollar, and to conlain 37X| gtiins of pure silver and 44j grains oi 
pure copper, fotming a standard of 416 grains. 

7. The price established at the mint for pure silver ia $0.96936 
per grain. 

8. The cent must be of the value of the one hundredth part of a 
dollar, and contain 208 grains of copper. 

9. TABLE. 
Valae of the prijicipal Coins acc&rding to the Act of Congrest, 1834 
UNITED STATES. Dobra, p, c. - - 17.301 



Eagle, told) 



Eagle, 
Do^r, 



GREAT . 

Guinea, (ais.) p. 
7 shilling piece, u. 
Sovereign, (30a.) p 
Crown, (6s,) s. p. 
Half Crown, s. - 
Shilling, B. 
Sixpence, 



Johannes, c. 

Piece of 16 Testoons,' c. Si 
Old Crusado, (400 rees) c. 
New Crusado, (480 rees) c. 
Milree, (1775)0. 






Gold Lion, o 



Double Louis, p. o. - $£ 

Louis' p. c. - - A 

Double Louis,* c. - - 9.153 

Louis,' c. - - - 4.576 
Napoleon, (30 francs) c. - 3.851 

Double Napoleon, c. - 7.703 

Guinea, p. e. - - - 4 
5 Franc piece, s. c. 
3 Franc piece, a. - 

Franc, b. - - - 



60 



POSSESSIONS, 1 



.041; 



Doubloons, P.O. . - 816.038 
Patriot Doubloons, e. - 15.535 
Pistole, c. - - a " " 

Coionilla (dollar) c. 



Ducat, (1796) - 
Ducat, (1763) 
Gold Ruble, (1756) - 
Gold Ruble, (1799) " 
Gold Pollen, 1777) - 
Imperial, (ISOl) p. 
Half Imperial, (1801) 
HalfImperial,(18I8) 
Ruble, s. - 



3.919 
3.033 
.750 



Ducat, (1748) - - S2.270 
Ducat, (1787) - - 3.367 
Frederick, double, (1769) 7.975 
Frederick, double, (1800) 7.S50 
Rix Dollar, ... ,690 



$3,235 



Q. What are thBOomponetit parts of the cent? 8. What does purs silvei 
bring at the mint? 7. What is the difference in value between the eaglej 
eoincd before 1834 and those eoined since? 9. What is the value of 1[« 
cuinea, sovereign, and crown of EngUnd ?— of the double Louis, Louis, Nap* 
fcon, Mid franc of France? — of Spanish doubloons and pistoles? 
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DENMARK. 




Louis, - 


- 4,852 


Ducat, nurtent, - 


£1.813 


Demi Louis, 




Ducat, specie, 


- 2.670 


Spanish dollars. 


1,000 


Christian d'or, - 


4,091 






Rigsbank dollar, s. 


- .530 


Souverein, - - - 


$3,377 






Double ducat, - 


4,589 


Sequin, - - - 


»2.300 


Hungarian do. - - 
Ris dollar, s. - 


3,996 


Francescone, 3. 


- 1.05 


.960 






BATARU. 




Ducat piece (1783) - 


$5.30 


Carolin, 


$4,957 


2 Ducat piece, (Sequin) 

3 do, or Oncetta, s, - 


- 1.591 


BERNE. 




2.490 


Ducat, p, . . 




Ducat, s. 


- .800 


BRUNSWICK. 




SICILY. 




Pistole, - - 


$4,548 


Ounce, (1751) - 


$3,500 






Double ounce,(1758) 
Ducat, - - - 


5,044 
.800 


Ducal, - - '- 

EAST INDIES. 


$2,667 


Sequin, (1760) - 
Scudo of Republic, 
Scudo, or Roman crown 


$9:511 
15.811 
s. .800 


Rupee, Bombay, (1818) 
Rupee, Madras, (1818) 
Pagoda Star, 
Sicca Rupee, (Calcutta) 


«7.096 
7.110 

1,799 
s, .480 


Sequin, - -' - 


$3,310 


Rupee, Bombay, Madras 


s. .450 


Ducat, effective, - 


.770 


Spanish gold and silver c 


oins. 


Sequin, (1818) - 


$1,855 


FRANKFORT ON THE 


MAINE. 


Siianish dollar. 


1.000 


Ducat, . . - 


»2.79H 










Double Louis, - 


$9,278 


Pistol Hel'cRepub,(180<: 


)$4.5C0 



r OF FOREIGN CITRRENCIES. 

10. To change English or Sterling money to American or Fedet^ 
money, aud the reverse : — 

RULE. 

11. Reduce the given sum to the decimal of a pound, Ihen multiply 
tt by 40 and divide by 9, to produce Federal money : and reverse the 
process to produce sterling money again. 

12. Reduce .£370. Gs. 3d sterling to Federal money. 

13. Reduce $1645.83333+ to sterlingraoney. 

14. Reduce £457. 17s, Od. sterling to Federal money- 

15. Reduce 82,035 to sterling money. 

16. The reduction of aWrling money is of so frequent occurrence 
among oommereial men, that it is very desirable to have the process 
rendered as easy and as concise as possible, as is attempted in the 
following rule, 

RULE. 

17. Take half the shillings for ihe tenths of a pound, and if the 
thillings be odd, call the hundredths 5 ; next reduce the pence and 

Q. MTiat IS i.ie value of the Johannes of Portugal ?— of the due»t and rubte 



dzvCoogk' 



far(h*7tgs to farthings, for thoasandths and hvnidredtha respectively, 
then the sum of the vihole increased by 1 thoiaimdili wken the far' 
things are above 12, and hy 3 thousandths when they are above 36, 
viill ewpreaa the decimal required* 

18. Reduce £815, 16s. 16a.= . 8 =^ of 16s. 

ejd. to the decimal ofa £. 6id.= . 3 5 = Faithi.igs in 6|d. 

A. £815.836. .00 1 for the excessabovc 13. 

£ T8¥6 

19. Reduce ^183. 9s- |d. to the decimaiofa £. 9a.^£ . 45. 

1= .003 
A. £183. 543. £.i 5 3 

30. Reduce £340. I3s. 4ld. to the decimal of a £ A. £240.660 
21- Reduce £303. 173. l|d. to the decimal of a £. A. £303.857 
33. Reduce £814. 2s. lid. to the decimal of a £. A. £8]4.140 
S3. Reduce £317. Os. ^d. to the decimal of a £. A. £317.002 
24. Reduee£315. Is- Id.tothedecimalofa^e. A. £315.054 
S5. Reduce £315. Is. Id. to Federal money. A. S955,795j 

26. Reduce 863,354.62^ to sterling money. -A, £14,039. 15s. 9^. 

27. To reduce the denomination of any foieign currenoy to Fede- 
rid. money ; — Multiply by its value in Federal money found in llie 

38. Reduce 500 leals plate to Federal money. 

39. Reduce 50 dollars Federd money, to reds plate. 

30. Reduce 260 guilders to Federal money. 

31. Reduce 100 dollars, Federal money, to florins. 

33. Reduce 37 franca and 5 decimes to®. A. $6,975. 

33. Reduce S15 roubles Mid 5 grievener to $ A. 8161.63^. 

34. Reduce 417 rix dollars, <Prussia) to Fed. money A. $385.41^. 

35. Reduee240 8killing3,(Sweden)to Fed. money. .d. $5.35 

36. Reduce 415 marks, (Denmark) to Fed. money, A. 36.65|. 

37. Reduce $4-60 to pezzas, (Genoa.) A. 5 peazas. 

38. Reduce #8.50 to paoli, (Rome.) .A. 85 paoli. 

39. Reduce 300 ducati and 6 carlini to «. A. 160.43. 

40. Reduce 700 tari, (Malta,) to Federal monej. 4. SS3,33 J. 

41. Reduce 1 oncia and 15 tari to f . A. f3.60. 
43. Reduce 1100 rupees 5 annas to Federalmoney. A. $610. 77^ 
Q. What is the rale for changiiig alerling money to Federal money and tliB 

reverse I U, What is a more oonoiae role I 17. How La the denominalum of 
any foreign onrrency reduced to FedetaJ money, and tlie reverse ! 
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FORBION CURRKNCIBS- 387 



REDUCTION ( 

13. RedQoe 8303 to gaineaa, (England.) See Table. A. 40- 

44. Reduce 40 guineas to American eagles, (new.) A. 30E. $3 
46. Reduce 450|^ sovereigns to Federal money. A, S2|183 123. 

46. Reduce 100 shilling pieces, (England,) to doUirs. A. 833. 

47. Reduce 40 double loais (old) to English crowns. A. 352||, 

48. Reduce 80 Napoleons to AraericaJi eagles. .A. 30E. SS.OScts. 

49. Reduce 100 Spanish coronilla to sovereigns. A. SOS. 5s. SJd, 

50. Reduce 17,000 Johannes, (Port,) to Napoleons, A. 75,397.+ 
61. Reduce 3,533 gold Lions, (Belgium,) to 9. A. »13,731.058. 
B3. Reduce 1,333^ ducats, (new, Russia,) to 8. A. *3.063.049i 
63. Reduce 8,042 Chr. d'orato ducats, (Sicily.) A. 40,431^^.+. 

54. Reduce 10,668 due. (Cologne,) to pistoles, (Bk.) J.6,355?;| 

55. Reduce 3,500 silver rupees, (Madras, E, Indies,) lo Carolnis, 
^Bavaria.) A. 3l7j nearly. 

56. How many dollars, in Federal money, wiU pay a debt of £450 
Sa. 6d. in Great Britain! A. S2,000-7775. 

57- How many reals plate, in Spain, may be purchased for £234 
BterlingJ A. 10,400 reals plate. 

58. In cases like the last, either proceed as in the Rule of Three, 
or first reduce to Federal money. 

69. How many rix dollars, (Prussia,) will discharge a debt of 1800 
francs, (France 1) A. 489^, ris dollars. 

60. A bought 400 yards of silk, in Paris, at 3 francs per yard. 
What was its cost in Federal money 1 A. «233.30. 

61. How many rigsbank dollars, (Denmark,) will purchase 1,575 
liras inGenoal A. 4685^^. 

62. How many American dollars will cancel a debt of 7, 400 tales 
jnChina! A. 810,953. 

63. United States on England, (cxv. 31.) Reduce £840. 143, 6d 
sterling, to Federal money, esohange at 3 per cent, advance, 

A. »3,848.653J. 

64. Great Britain on the United States, What sum, in London 
will purchase a Bill on Boston for S8,9fi7.75, exchange at 4 per ct 
discounli A. f 1S37. 8d- + 

65. What sum in American eagles, ;old,) will purchase 4,500 
guineas, at a premium of 3 perct.T <cxv. 33.) A. 3,037E, $5,59.+ 

66- United States on France. Reduce 1,174 francs 60 centimes 
to Federal money, exchange at 5 francs 40 centimes per dollar. 

^.8S17.519nearly. 

o7. Franceon the United States. Reduce 815,000,000, the cost 
of the Louisiana territory, to the currency of France, exchange at 5 
ftancs 39 centimes per dollar. A. 80,850,000 francs. 

68. United States on Amsterdam, Reduce I,25011orinsto Fede- 
ral money, exchange 39 cents per florin. A. 8487.50. 

69. Russia on the United Slates. Reduce 240 rubles 5 grieveneis 
to Federal money. Exchange at par. A. 8180.37J. 
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388 ARITHMETIC. 

70. United States on Denmark. Reduce 434 rigsbank dollars lo 
Federal money, exchange at 2 per cent, in favor of Denmark. 

A. 8229.3 14^^. 

71. A merchant in Boston bought in London 40 pieces of black 
broadcloth, each containing 29i yards, for 13s. 6d. per yard. How 
many eagles (new) at a premium of 3 per cent., must he remit to 
settle the bill? ^. 350 eagles. 

73. If you purchase in China, 30,0001b. of tea, for 2 maces per lb, 
which you sell in Amsterdam for 1 guilder per pound, worth in the 
United States 2 per cent, advance, and with the proceeds purchase a 
bill on New York at 5 per cent, discount, what will be your profit in 
the whole transaction 1 A. S3,669.473H- 



MISCELLANEOUS EXAMPLES. 

CXVn. 1. Suppose you employ a capital of 83,000, and invest 
3!5 dollars 9 cents in cloths, 176 doOars %\ cents in linens, 3^ times 
the last amonnt in silks, 618 dollars 8 dimes 5 mills in various other 
foreign articles, and the balance in domestic cottons at 13^ cents per 
yd.; how many yds, could you purchased A. 10,990yd. 2qr. Ijjna, 

2. Suppose a person at Boston, and another at Philadelphia, the 
distance between each place being about 300 miles, set out to meet 
each other on the road. Required how far they are distant when 
each has traveled 79m, 5fur. 300 yd.! .1. 140m, 4fur. 7rd. l|yd. 

3. The sum of £1,381 was left a person in the United States, by 
a relative in England, to be divided between a mother, son, and 
daughter so that the son shall have three times as much as his 
mother, and the mother double that of the daughter ; required the 
share of each, 

A. Thedaughter's,£140i; the mother's, £280 §; theson's,£840§. 

4. A tract of land measuring 7,495A, 3R. 33rd. is to be divided 
among a leglment consisting of a colonel, a mtyor, 5 captains, 9 lieu- 
tenants, 6 ensigns, 30 sergeants, and 450 privates, so that a sergeant 
is to have twice as much as a private, an ensign 8 shares, a lieutenant 
12, a captain 30, the major 30, and the colonel 50 ; required the share 
of each, and the value of the land at 3 dollars per acrel 

Answers. — Soldiers, 9A. 13rd. = $27.23^; sergeants, 18A. 24rd. 
= $54-45; ensigns, 73A. 2R. 16rd.= $217,80; lieutenants, 108A. 
3R. 24rd,=$336.70; captains, 181A, 2R,= $S44.50; major, 273A, 
1R,= «816.75; colonel, 453A, 3R, = «1,301.25, 

5. Jacob, by contract, was to serve Laban. for his two daughters, 
14 years ; when he had accomplished lOY, lOmo. lOwk. lOda. lOh. 
10m,, how many minutes had he then to serve \ A. 1,416,350. 

6 Suppose you were 15 years old on the first day of January, 1810, 
how many seconds old must you have been onthe first day of August, 
1840, making due calcnlations for the leap years and the days in eajch 
month f^om one date to the other % A. 1,438,473,600 seconds. 
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7. How much time has elapsed from Nov. I9th, I826,to Jan. 15th, 
1830 ; from April 19th, 1815, to Sept. SOth, 1837 ; and from June 
12th, 1836, to March 1st, 18391 

A. 3y. Im. 36d.; 23y. 5m. Id.; 3y. 8m. 19d. 

8. How many barrels can be Med with 60 hogsheads of molasses, 
each containing 63 gallons, 3 quarts, 1 pint, 3 gills? A. 119jibl. 

9. A vintner bought 138 gallons of wine, at lOs. agallon,of whioh 
he retained 18 gallons for his own use ; at what rate must he sell tha 
remainder, that he may have his own for nothing? A. S1.91f. 

10. The national debt of England, some time ago, amounted to 820 
millioDs sterling. 

11. Required the number of shillings and guineas (2Is.) in that 
sum. A. 16,400,000,0008.; 780,053,381 guineas. + 

12. Required the weight of the debt in guineas, (gold,) each weigh- 
ing 5dwt. 9gr. A. I7,490,079lb. 4oz. 7dwt. 21gr, 

13. Required the weight of the debt in shilling pieces, (silver,) 
each weighing 3dwt. 21gr. A. 36 4, 79 1,06 6 fib. 

14. Required the weight in one pound notes, {£■!,) 120 weighing 1 
ounce. A. 313T. lOcwt. 3qr. 81b. 55oz. 

15. Required the time it would take a person, allowing him to 
count 100 pieces or notes in a minute for 10 hours of the day, (San- 
days excepted,) — 

To count the debt in guineas. A. 41Y. I83da. 8h. 44m. nearly. 
To count the debt in shUhngs. A. 873Y. 84da. 3h. SOm. 

To count the debt in notes, (,£1.) A. 43Y. 207cla, 6h, 40m. 

16. Requited how many wagons, loaded with l,200Ib. each, would 
be sufficient — 

To carry the debt in shilling pieces. A. 230,660, nearly. 

To carry the debt in gold (guineas). A. 14,576, nearly. 

To carry the debt in pound notes. A. 356, nearly. 

17. Requited the number of miles the wagons would extend, allow- 
ing 30 feet to each wagon and horses — 

When they are loaded with shillings. A. 1, 353m. 6fur. 

When they are loaded with guineas. A. 82m. 6j-fut. 

When they are loaded with pound notes. A. 2ra. 7rd. I^yd. 

18. Requiredtheyearlyinterestofthedebt A. E218,666,666.66f, 

19. Required the number of years that would be required to pay 
off the debt by an annual assessment of 9 pence per pound on the 
value of the whole property in Britain, which, according to the esti- 
mate of Dr. Colquhoun, is £2,736,640,000. A. Almost 8 years. 

80. Required what per cent, and what sum on the pound the Bri- 
tish proprietors must assess themselves, supposing that, by a generoua 
exertion, they agree to pay off the debt at once. 

A. 30 per cent, nearly. 

21 What is the greatest common divisor of 304, 1,100, 1,445, and 
3.006! A. 17- 



35 
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290 ARITHMETIC. 

S3. Find the greatest commoD measure of 63 and 168, witli whico 
divide their sum, difference, and common multiple. A. SI. 

•23. Hence, if any number will measuTe each of two others, it will 
measure their turn, their difference, and their cotmnon mtdliple. 

24. Since the common measure of two or more numbers becomeB, 
when those numbers are multiplied together, or when each is multi- 
plied into itself, a factor in every product, therefore — 

26. A common measure of Iwo or more numbers will measure 'he 
squares, cubes, Sj-c. of those numbers, also the continued product of 
those same numbers into each other. 

26. What is the least common multiple of 3, 3, 4, 6, 7, 13, and 14 ' 

A. 84. 

27. Reduce S|, 5j, 13^, and 54^, to their equivalent improper 
fractions. A. V; V" W; "tV- 

28. Reduce to improper ftactions4lV'j, 123tV 375J-J, and 374-iVs 

A.^'■,^^^^%^^^h¥■^ 

39. Reduce to mixed numbers 13 j of 7j, f of 3 of 1S|, and 15,^ 
of8Jofl3?. A-eeH; ^il I,847§i- 

30. Reduce gi W a siraple fraction. A. y\';, 

31. Reduce to mixed numbers Wj") -Tsl^i s "^ 4 of6i;4of -^' 

A. Z0^\\ 53i|f; lA; 2|f-' 
33. Reduce to prime terms jVsVi ; jssIt; tJKKsb; affafi- 

33. Find the least common denominator of 4, f, ?, S> and |, 

A. ^■, n-, U; 4Sr; 4J- 

34. Find the least common denominator ofa^, 4 of 9f, and 2| 

A- ffi4; HJt; fHS- 

35. WhatisthevaJueof Ij+f of4i+^l A. 55- 

36. What is the difference between I of n and | of t4 ' — between 

37 How many times ia the sum of 5j and 3j greater than their 
difference? A. 4 times. 

4| 

II gi fi j, aiiu J of =7. A. XT^I- 

39. Find the continued product of JJ4,}|JJ,5fJ, and fiJf. jI- 1. 

40. Findthe valueof J of4— ^ of3^ + iof3S. A. 1||. 

41. Express jjj of a yard as the fraction of an inch, and fj| of an 
inch aa that of a pole. A. 75 ; rjVi- 



38. Multiply together gf of J, and 1^ of =] 
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ELLANEOUS EXAMPLES. 201 



43. Required the sum and difference of f of a pound, and 5 of a 
guinea, (31s.) A. £\. 3b. 81J.; 4s. 

43. Reduce ^ of a pound, ^ of a guinea, and I of 3b. Sjd. ti 
fractions of the same denomination, and to the same denominator 

A. iS^; ;iiH; ?Ui- 

44. The aggregate of f of | of a sum of money is S133 ; what is 
thatsuml A. »333j. 

45. Find the fraction which, when multiplied by f of ^of 3^, gl^es 
a result equal to f. A. -,\. 

46. A person having f of a coal mine, sells f of his share for 
83,000; what is the whole mine worth 1 A. t6,6e6.66f. 

47. The third part ofan army was killed, the fourth part tAen 
prisoners, and 1,000 fled. How rnany were therein the atmyl — 
how many killed '—how many taken prisoners ! 

A. 3,400 ; 800 kiEed ; 600 prisoners. 

48. A can do a joh of work in 5 days, B in 6, and C in 7 ; how 
mnch can they jointly do in 3 days 1 A. ly^j job. 

49. The owner of y, of a ship sold -^r of f of his share for S 13 j*j ; 

2" 
what would JT of i cost at the same rate? A. $300. 

50. If a cask be emptied by two taps in 4 and 6 hours respectiTely, 
in what time will it be emptied by both of them together, the rates of 
efflux remaining the same throughout^ A. 2h. 34m. 

51. A, B and C can perform a piece of work in 13 hours ; also, 
A and B can do it in 10 hours, and A and C in 18 hours ; what part 
of the work can 13 and C do in fij hours, and in what time would A 
do the whole ? A. I : SSh. 48m. 

53. What decimal fractions are equivalent to 5V1 t^t> ^"^ -gT^^' 
^..16; .072; .006640625. 

63. Prom unity taie. 123456789, ^..876,543,211, 

64, Find the continued product of .375, 3.75, and 37.5.. 

A. 20.796876. 

55. Find the snm of the quotients of 1.68 by .024, of 971.7 by 
133, and of 142.035 by .0437, and prove the results by vnlgar frac- 
tions. A. 3,337.9. 

66- One man owns ,6 of a bank, another J, and Mr. Darby the rest ; 
what is Darby's part, and what the value of each part, allowing the 
capital ofthe bank to be $100,000^ 

A. $27,500; $60,000; »12,500. 

67. In, a certain school, .135 of the pupila study geography, .3 study 
grammar, \ arithmetic, and 18 learn to read. What is the number in 
each branch 1 A. Geography, 30 ; grammar, 73; arithmetic, 130 ; 
reading, 18. Whole number, 340, 

58. A man whose annual income is $3,000, spends . 13 of it ; how 
•nany dollars will he have saved at the end of each year^ 

A- 99,640. 
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59. If a man in traxling adds annually to his capital SO per cent., 
how many years will he leqnired for his capital to double. 

A. 5 years. 

60. What Tvil! be the value of 8ewt, 3qr. 141b. of sugar at 85j per 
cwt.1 A. S46,67j. 

61. What is the amount of S300 from Jan. 1st, 1830, to Nov. ISth, 
18341 A. $387.90. 

62. How much ia the present wortli of 811,000, diaeonnted at bank, 
and payable in 4 months {which includes the 3 days grace) less than 
the present woith of the same sum for the same time, calculated as in 
LTCXxm.? A. 89c. Si^m. 

63. Suppose a minor, now 15 years old, is to receive a legacy, at 
31, of $37,300; what is its present value 1 A. $30,000. 

64. When a merchant wants a ioan at bank of $3,958, for 60 days, 
what sum must be specified in the note to receive that sum 1 

A. $4,000. 
66. What -sum in cash, reckoning compound interest, is equivalent 
to $3,307.1375, ^"8 30 years hence, withoutint«rest? A. $1,000. 

66. A merchant hought cotton goods to the amount of $1,300 iax 
cash ; he kept them on hand I year and 8 months, then sold tliem for 
16 per cent, advance on their cost, but on 4 months' credit ; what 
washisprofltl A. $35,686+, 

67. Suppose a bookseller purchases, at " trade sale," books to the 
amount of $600, the terms being indisputable paper for 6 months, or 
4 per cent, discount for cash, and he chooses the latter, what does he 
make by advancing the cash 1 Discount made at the time of the put' 
chase is usually computed hke bank discount. A. S6.436. 

68. A merchant buys on credit goods amounting to $2,060, but for 
cash down gets a deduction of 5 per cent, bauh discount ; keeps them 
on hand 60 days, then sells them on one year's credit, at 20 per cent, 
advance from the purchase price. What is the present worth of his 
clear proJit at the time of sale 1 A. $355.50. 

69. The bill for the union of the Canadas, in 1840, provided that 
the governor general should receive an annual salary of £7,000. 
Howmuchdoes that exceed the salary of the president of the United 
States, which is $35,0001 A. $6,111. UlJ. 

70. To find the equated time for the payment of bills due at differ- 
ent times. — Multiply each sum hy the time it has to run, (compi 
from tlie date of the first,) and divide the sum of the products h 
amount of the debt. 

71. An agent sells goods for his employer, payable at the following 
dates — $130 due 7th of January; $130 due 9th of February ; $300 
due I5th of March ; $500 due SOth of May ; $340 due 15th of Au- 
gust. Requited the average time of payment. A. May 3d. 

72. The prices of goods are often named in pounds, shillings, Ac., 
while their amount ls carried out in federal money, as follows ; — 
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I EXAMPLES. 3»3 

Messrs. Bates & Allen, Boughl of Brown & Dtibson, 

Wheat, 1,000 bushels, at 7a. 6d - - . 8 
Salt, 1,300 bushels, at 3s. - 
Rye, 3,500 bushels, at 4s. fid. - - - 

Oats, 1,800 bushels, at 2s. 3d. - - - 

84,450. 

73. The not^s rafetred to below aie to be calculated according to 
the roles under which they are given as examples. In these opera- 
tions, the pupil win derive much aid from the Table in Compound 
Interest. 

74. What is the balance due at compound interest on Note 951 
Results— 357,3044-- 115,730; 56,047; 12,240. A. ifi3.l37 + . 

75. What is the balance due at compound interest on Note 26 1 
Results— 59fi,996 + ; 23,473; 43,778; 248,076. A- $79,823+. 

76. What is the balance due at compound interest on Note 331 
Results— 2,473 ; 236,856; 310,476. A. $1,300,458, nearly. 

77. What is the balance due at compound interest on Note 351 
Results— 64,236 ; 473,418; 433,641; 337,238. A. $197,057+. 

78. What is the balance due at compound interest on Note 391 
Results— Sl,365 ; 710,869; 663,824; 464,715. A. $479,493. 

7H. Find a4th proportional to 35 :^ : : 3 J ; also to 195 : .0145 : : 35. 
A. sffir and .00406. 

80. If two men, A and B, together, can finish a piece of wort in 

10 days, and A, by himself, in 18 days, what time will it take B to 
do the whole 1 A. 22^ days. 

81. Three agents. A, B, and C, can produce a given effect in IS 
hours ; also, A and B can produce it in 16 hours, and A and C in 18 
hours ; in what time can each of them produce it separately 1 

A- A, 98|h,; B, 36h.i C, 48h. 

83. Distribute $200 among A, B, C, and D, so that B may receive 
as much as A; C as much as A and B together, and D as much as A, 
B, and C, together. A.A'3,835; B's,$35; C'8,*50; D's, $100. 

83. At what time between 2 and 3 o'clock are the hour and minute 
hands of a clock together 1 At two o'clock the hour hand is two of 
the portions called hours of one hand, and five minutes of the other, 
in advance of the minute hand ; and their rates being as I : 13, the 
minute hand gains 55 in 60, or 11 in 13, upon the hoar hand; hence, 

11 : 3:: I2:3h. 10-;'!m. A. lOfim. past 9 o'clock. 
84- A person, on looking at hjp wat«h, was asked the " time of 

day." He replied, that it was between 4 and 5, and the minute and 
hour hand were together ; what was the exact time 7 

A. 21m. 49 ,Vsec. past 4. 
85. Two clocks point out 19 at tjje same instant ; one of them gEuna 
7sec. and the other loses 9sec. in 12 hours ; after what interval will 
one have gained half aT hour of the other, and what o'clock will each 
then show! A. 60 days; 14m. past 13; ICm. ofl3. 
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bO. A father divided his estate among his three sons, giving to A 
3flO as often as to B f 6, and to C but S3 as often as to B S7, and 
yet C'a dividend was *4,800. What did the whole estate amount to 1 
A. »34,666§. 

87. If 1 dollar at 6 shillings in New England be equal in value s 
B shillings in New York ; £l. 8s. in New York to £1. Cs. 3d. n 
New Jersey; £1. 7s. 6d. in New Jersey to £l. 9s. 4d. in North 
Carolina; £1. 8s, in North Carolina to 17s. 6d. in Canadaj and 
£2. 103. in Canada to £2. 5s. sterling; how many dollars in New 
England are equal to £450 sterling? A. S2.000. 

88. A person, by liisposing of goods for 8183, loses at tlie rate of 
9 per cent.; what ought they to hare been sold for to realize a profit 
of7percent.1 A. S314. 

69. A stationer sold quills at lis. a thousand, by which he cleared 
I of the money, and he afterwards raised them to 13s. 6d. a thousand; 
what did he clear per cent, by the latter price 1 

A. £06. 7s. 3d. I^Jrqr. 

90. At what price must a commodity, purchased at the rate ot 
£14. 5s. per cwt., be sold to gain 21 per cent., and how much must 
be sold to clear £100 1 

A. £17. 4s. lOjd. per cwt.; 33cwt. Iqr. IBlb. lln'rfOZ. 

91. Divide $64 among A, B, and C, so that A may have three 
times as much as B, and C may have one third of what A and B to- 
getherhavei A. A's836; li's8I2; C'stie. 

OS, A person paid a tax of 10 per cent, on his income ; what must 
his income have been, when, after he had pajd the tax, there was 
»1,250 remaining 1 A. 81,388.8885. 

93. A hare starts 40 yards before a greyhound, and is not per- 
ceived by him till she has been up 40 seconds ; slie scuds away at 
the rate of fO miles an hour, and the dog pursues her at the rate of 
18 miles an hour ; how long will the course last, and what distance 
will the hare have run ? A. OO^sec; 490yd. 

94. IfSmen or 7 womencanperformapieoeof workin35days, 
in what time can 7 men and 5 women do the same! A. IS^fdays, 

95. If 15 men, 12 women, and 9 boys, can complete a piece of 
work in 50 days, what time would 9 men, 15 women, and 18 boys, 
take to do twice as much, the parts done by each in the same lime 
being as the numbers 3, 2, and 1 1 A. 104 days. 

96. If A by himself can do a piece of work in 6 days, B twice ai 
much in 7 days, and C four times as much in 1 1 days, in what time 
can A, B. and C, together, do 3 times the said work 1 

A. 3 days 12h. 46y'A™- 

97. If A can do a piece of work by himself in 1 hour, B in 3 hours, 
C in 5 hours, and D in 7 hours, in what time can they do three times 
as much, all working together 1 A. Ih. 47m. 33i^sec. 

98. If 27 men can do a piece of work in 14 days, working 10 hours 
in a day, how many hours a daymust 24 boys work, in order to com- 



dzvCoogk' 



MISCELLANEOUS EXAMPLES. 2&5 

pleW the same in 45 days, the work of a boy being half that of a. 
man ? i 7 hours. 

SO. If 10 cannon, which fire 3 rounds m 5 minutes, kill 970 men 
in 1^ hours, how many cannon, which fire 5 rounds in b minutes, 
will kill 500 men in 1 hour at the same rate ' A 20 cannon. 

100. A and B can do a piece of work m 10 days, A ind C in 13 
days, and B and C in 14 days ; in what time can they do it jointly 
and separately I A. Together, 1-^ days ; A in 17jf days ; B ii> 
23|? days ; and C in 36i| days. 

101. If 120 men, in 3 days of 12 hours each, can dig a trench 30 
yards long, 3 yds. broad, and 4 feet deep, how many men would be 
required to dig a trench 50 yards long, 6 feet deep, and Ij yards 
broad, in 9 days of 15 hours each 1 A. 60 men. 

103. A watch, which is 10 minutes too fast at 13 o'clock on Mon- 
day, gains 3m. lOsec- per day ; what will be the time hy the watch at 
a quarter past 10 in the morning of Uie following Saturday ? 

A. 40m, 36^ sec. past 10. 

103. Required the cavity of a well, whose surface measures 9 
square yards 5 feet, and depth 381 fathoms. A. 544yds. 18ft. 

104. How many square yards in the area of Solomon's Temple, 
whose dimensions are mentioned in 1 Kings, chap, vi., reckoning 
[he cubit to be 18 inches 1 A. 300. 

105. The length of Noah's Ark was three hundred cubits, the 
hreadth 50, and the height 30 ; how mimy cabic yards did it contain, 
and how many horses might have been lodged in it, allowing 10 yards 
to each horse ? A. 5,635 horses. 

106. The hold of a vessel is 130 feet long, 33 feet broad, and 6 
4eep ; how many bales of goods, each measuring, at an average, 6 
feet by 4, and 3 feet deep, may be stowed in her, leaving a gangway 
5 feet broads A. 300 bales. 

107. Required the square feet in 7 oak planks, each 23J feet long, 
»nd their several breadths as follows — 4 of 13^ inches in the middle, 
1 of 141 inches, and the other 3 each 16 inches at the broader end, 
and 13i inches at the narrower ; and what will be the cost of the 
whole in federal money, at 2s. 4 Jd. sterling per foot % 

A. ISeft. 4in. 8J"; $99.96, nearly. 

108. How many solid feet in a hewn stick of timber 30 feet long) 
1ft, 6in. square at one end, and 3ft square at the other ! A. 93 jft. 

100. How many solid feet in a round log 34 feet long and 68 inches 
tngirtl A. 48J^s. ft,=^48 s. ft. 288 s.in. 

110. How much in length of a. tree 40 inches in girt, wi3l make a 
solid foot? A. 17^ inches. 

111. Required the solid content ofau irregular beeeh log, the larger 
end of which is 6 feet by 50 inches in girt, and smaller end 5 feet by 
35| inches in girt, allowing J inch upon the quarter girt for the bark. 

A. 8ft. 5iu, 2'-'.+ 
1 13. A maltster has a kiln IS feet square, which he intends to take 
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down, and Imild i new one whieh shall be 24 feel it brtidth, and 10 
dry 3 times as much as Ihe old one, required its length. A. 40^ft. 

113. Bought 2,688 yards of cambric at 8s. 8d. a yaid, and sold J 
at 10s. 3d. per yard ; \ at 10s. 11^., and the remainder at lis. 43d. 
per yard ; what is the whole gain, and what the gain per cent. ' 

A. .£304. 14s 8d. ; :£l=B. 2b. 4id.+ 

114. At what times between 3 and 3 o'clock are the hour and 
minute hands together; at right angles, and in opposite directions! 

A. Together at lOffm. past 3 ; at right angles, STT'ym.pastS; in 
opposite directions, 43-^m. past 9. 

115. Four men ionght a grindstone of 60 inches diameter. Now 
how much of the diameter must be ground offby each man, onegrind- 
tnghis part first, then another, and so on, that each may have an 
equal share of the stone, no allowance being made for the eyel 

A. lat.,8.04in. ;3nd,9.534in. ;3d, 13.426 in, ; 4th, 30in. 

116. The wheels of a carriage are 2^ yards asunder, and the inner 
wheel describes the circamference of a circle, whose radius is 30yd.; 
find the difference of the paths of the two wheels. The circumfe- 
rence of the inner circle = 3.14159x40; the circumference of the 
outer circle=3. 14159x45; whence their diflference is eyidently= 
3.14159 X 5= 15.70795 yards nearly. The 45 is double the radius of 
the outer circle=S0+30-!-3|-!-3l=45. A. ISi^yds. nearly. 

117. Suppose a gentleman from London contracts to conslrDcl a 
railroad in the United States, to be 4I5m, 5fur. 30rd. long, at the 
rate of £3,115. I9s. 6d. sterling per mile, and is able tocomplete 
only f of that distance, what sum in federal moneyoughthetoreceiTe 
at the rate he was to be paid for the whole 1 .i. »1, 563,823. 0791|. 

118. A person being asked the time of the day, replied, that the 
day is 13 hours long, and the sun rises at 6 o'clock. Now if you add 
\ of the hours that have elapsed since the sun rose, to J of those 
which must elapse before the sun sets, jou will have the exact time 
of the day. 

1st. Suppose it was 3 o'clock, then 8 hours must have el-ipsed 
since sunrise, \ of which, added to \ "f 4 hours make 7 hours ; then 8 
—7=1, 1st error. Next suppose that it was 10 o'clock, then 4h. 
have elapsed, &o. 3nd error, 4. A. 12m. past 1 o'clock. 

119. If A, B andC, could reapa field in 18 days; B, C and D, in 
SOdays; C, D and Ain24 days ; and D, A and B in 37 days; in what 
time would it be reaped by them ali together, and by each of them 
separately 1 

Arisv)ers. All together, in 16^ days ; A, in %1%\ days B, in 50| 
dayB,;C, in 4I,'f days; and D, in ITOfs days 
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CXVIII, Q, 1. iVhat is Quajitity ! See page 36. How is it esti- 
mated !t lUustrateit by an example How are different quantities 



3. What is Number! 3 How is it represented 1 What 
are Concrete and Abstraut Numbers 1 26. Simple and CompouRd 
Numbers? 27. What is meatitby denomination? 

Q. 3. What is Arithmetic } 27. What are its fundamental 
rules 1 Describe the different methods of representing numbers ! 28. 

Q. 4. What is Numeration T 33. Notation and its rulel Re- 
peat Nimieration Table in. What ib the greatest number that can 
be formed by thirty 5s ? 

Q. 5. What is addition ! 37. Its rule 1 Why do you carry 1 for 
every 10? 36. What is the proof and the reason for itlST. 

Q. 6. What is Subtraotioni 4i, It j terms! Rulal Why do 
you borrow from one figure and pay to another ! 40. What ia the 
proof and the reason for it 1 43. 

Q. 7. What is Multiplication 1 45. Its terms! Which terms 
are called factors and why ! When may Addition be performed by 
Multiplication! How do you multiply by 13 or leas! — by 13 or 
more? — by a composite number !— by 10, 100, &o. 7—3700 by 210! 

Q. 8. What is Division? 52. Its terms! What rule is proved, 
ind what one is performed, by Division ! What ia Short Division 1 
63. Rule! Long Division? 64. Rule 57 R 1 f d di g by 
10, too, &c. ! 60. Rule for dividing 888 b 800 h m 

Q. 9. How is the subtrahend found wh m d d 

remainder are given? How may Ihe multi b d h 

multiplicand and product? How may the m d b d wi h 

the dividend and quotient ! 

Q. 10. What istheamountofSS and 7500 30 00 d 
added together! When the minuend is 400 and the remainder 
40, what is th6 subtrahend ! When the multiplier is 8 and the pro- 
duct 4000, what is the multiplicand? 

Q. 11. Whataretlie results of 34398 multiplied by 100 and the 
same divided by 100! When the quotient is 50 and the dividend 
2504, what is the remainder! 
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Q. 13. T^o men are traveling in the same direction, one at the 
rate of 3S niiltis a doiy, and the other 40 miles;in how many daja 
will the latter be 100 miles forward of the other 1 

Q- 13. Supposes fos, which is 120 rods before a greyhound, 
runs at the rate of 4 rods in 2 seconds, and the dog 13 rods in 6 sec- 
onds. How far must the dog run to catch the fox, and how long will 
he be in doing it 1 

Q. 14. If the minuend be 600 and tlie difference between the 
remainder and subtrahend 100, what are the last two terms ! 

Q. 15. Two men having met on a journey, found that they had 
both traveled 1,300 miles ; but one had traveled 200 miles more 
than the other- What was the distance each traveled i 

Q. 16. Suppose four boys together weigh 435 pounds, and that it 
should so happen that three of them go in the same notch, hut the 
other in a notch 15 pounds higher; what would be tlie weight of each 

Q. 17. Divide 600 dollars so that A may have 50 dollars more 
\han B, and C 100 more than U. 

Q, 18. Said Harry to Dick, my purse and money are worth 100 
dollars ; but the money is worth 19 times more than tlie purse. How 
much money was in the purse 1 

Q. 19. If a clerk, whose salary for 4 years amounted to 3,000 
dollars, had received 50 dollars advance for each succossive year af- 
ter the first, what was his annual salary 1 

Q. 30. Suppose that C resides 3 times as far from Boston as A, 
and D 5 times as far as C, and that to meet in that city they must aB 
travel 380 miles. What distance from Boston does each reside! 

Q. 31. A man bought a horse, saddle and bridle for 318 dollars, 
and paid 30 times as much for the horse as for the saddle, and 5 
times less for the bridle than for the saddle. Whatdid the hridleaad 
saddle both cost I 

Q. 33. Fifteen years ago I was three times as old as my eldest 
son, who was then hut 15, but am now only twice as old. What are 
our present ages 1 

Q. 23. A company at a tavet 
as many dimes to pay as there h 
many persons were there T 

Q. 34. What is the difference between twice twenty-five and 
twice five and twenty 1 

Q, 35. A snail in going up a May-pole 23 feet high, ascended 4j 
feet every day, and descended every night 3| feet ; how long would it 
be in getting to the top of the pole i 

26. Whatis Federal Moneyl 73. Wtat is the rule for Addition 
of Federal Money 1 75. For Subtraction 1 76. For Multiplication l 
77. For Division* 78. 

Q. 37. Suppose you sell 4 bushels of oats at 37^ a bushel, ana 
pay 63^ cents for 5 pounds of cheese, and lay out the balance in pins 
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at 0J cents a paper ; how many papers of pins will you have, and how 
[nuch will the cheese cost by the pound ^ 

Q. 28. Ifyuu purchase 29 yardsof ribbon at 6j cents per yard, 
and give the shop keeper a five dollar bill, how much change must he 
give youl What will 2 harrels of pork cost at 12^ cents per pound! 
— at 10 cents per pound ? 

Q. as. What will 6,404 articles of any thing cost at 6j cents 
each ?— at 12l cents !~at 1 shilling !— at 25 cents !— at 50 cents 1— 
at 75 cents? 

Q. 30, What is Reduction ! 74. Reduction descending and its 
rule! 89. Reduction Ascending and its rule 1 What is Compound 
Addition and its rule* 97. Compound Subtraction and its rule* 101.' 
Compound Multiplication and its rule ! 104. Compound Division 
and its rule ? 107. 

Q. 3!. What are Fractions 1 110. What is the denominatorl 
Numerator? How is the integer found from having its fraction 
given! What is the integer of which f is 30 ? What is the value 
of a fraction! 111. 

Q. 32. What part of 48 is 36 ? What is the rule and reason for 
it! 112. What are the two ways for multiplying a fraction, and 
why! 113. What for dividing fractions, and the reason! 114. 

Q. 33. What is the product of ti» multiplied by 47 ?— j'A mnl 
aplied by 20! — g^ divided by 161 — ;% divided by 3! 

Q. 34. What is meant by a common measure or a conmion di- 
visor! 116. What by a common mukiple! 118. What are the 
rules for finding both! 117, 120. What is the greatest common 
divisor of 48 and 24! What is the least common multiple of 3 
and 20 ! 

Q. 35. What is a Vulgar Fraction ! 121. Describe the different 
sorts of Vulgar Fractions! How are mixed numbers reduced to im- 
proper fractions ! 135. Compound and complex fractions to single 
ones! 123, 127. Rule, and the reason of it for the reduction effrac- 
tions to their lowest terms ! 132. For finding the least common de- 
nominator! 127. 

Q. 36. What fraction of a dollar is eijual to J of a pound ! What 
is the rule for it ! 131. What are the rules for Addition of Frac- 
tions! 133. For Subtraction? 134. For Multiplication! 136. 
For Division ! 139. 

Q. 37. A man being asked how long he had been in business, 
replied that the time he spent at school was 6 years, and that | of 
that period is just | of the time he had been in business ; what was a 
direct answer to the question ! 

Q. 38. 5 of 31 is J of what number! J of 33 is | of what num. 
ber! 

Q. 39. One drover said to another, I have 20 cows. Well, said 
theother, ^of f ofyourdroveisoiJyrs"f "ii^- How many cows 
had both ! 
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Q. 40. I of 34 is J of how many times 8. 

Q. 41. I of 34 is I ot how many eighths of 40 ! 

Q. 43. What mimher added to J of Ifi, will make § of 60? 

Q. 43. A man bought Sj bashels of rye at one tine, and 
Ij bashels at another. He sold 3j hushels ; how much had he 
left? 

Q. 44. A man bought a sheep for 5\ dollars and a calf for 7y^ 
doUara ; what did be give for both, and what was (he difference in 
their cost 1 What fraction added to ^ and J will make a nnit T 

Q. 45. There is a mast erected so that j of it stands in the 
ground, J in the Water, and 28 feet out of the water ; how long is the 



does he do in the three days f 

Q. 47. Suppose A can mow a certain field in 3 days, and B in 4 
days ; what part of the field would each mow in one dayl What 
part would both mow in one day? How iong would it take both to- 
gether to mow the field ? 

Q. 48. Suppose a cistern has three spouts, and that one will fill it 
ill 2 hours, another in 3 hours, and another in 4 hours ; in how many 
hours would it be filled by them all together 1 

Q. 49. Suppose a cistern is filled by two spouts in 4 and 12 minutes 
respectively, and is emptied by a tap in 16 minutes; how many 
minutes will have elapsed before it is filled, when they ace all left 
open or running, the infiux and efflux being uniform f 

Q. 50. What is one half the quarter of! What part of three 
pence is a third part of two pence! 

Q. 51. If a herring and a half cost a penny and a half, how many 
may be had for 1 1 pence ? What number is that of which is f ? 

Q. 59. What number is that, the 3d and 4th parts of which, taken 
together, make S4|? What part of a dollar is a 3d part of a cent! 

Q. 53. What would 4 of a hogshead of molasses cost at 50 cents a 
gallon? — |of aowt. of sugar cost at 10 cents pet pound? 

Q. 54. What part of an eagle is a fourth part of a dime ? How 
many peeks aie -^ of a bushel ? 

Q. 55. The aggregate of f and § of a debt is 60 dollars ; what is 
that debt? What fraction multiphed by f of | of 3 will make |? 

Q. 56. A person having f of a eoai mine, scEs J of his share for 
600 dollars ; what is the whole mine worth ? 

Q. 5^ . A can do a piece of work in 6 days, B in 3 days, and C in 
10 days ; how long would they jointly be in doing it ? 

Q. 58. If -J the trees in an orchard bear apples, J pears, J plums, 
40 of them peaches, and 10 cherries, what number of trees does the 
orchard contain ? What is that number of which 3+ J+-a- is 45? 

Q, 5'J When Sg bushels of oats cost 3| dollars, what is the price 
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Vy the bushel 1 What number is that, to which, if its half fae added, 
the sum will be 13' 

Q. 60. What number is that, to which, if its half, its third, and its 
fourth, be added, the sum will be 25 ? The double and the half of a 
certain number, increased hy 5 more, will make 26 ; what is that 
number ? 

Q. 61. If a horse will eat 8cwt. of hay in a month, a cow 4cwt., 
and acalf 3cwt., in what time will they all consume a load of hay 1 

Q. 62, A person being asked how mnch money he had, replied 
evasiTely as follows — If ^ and J of it, with 18 dollars more, be added 
to 1', the sum would be 4 times as much as he had. What sum had he 1, 

Q. 63. What number is that, which, if increased by its half, its 
third, and 2 mote, will be doubled ? 

Q. 64. A man spent one third of his life in England, one fourth in 
Scotlimd, and the remainder, which was 90 years, in the United 
States. To what age did he live! 

Q. 65. AperEon,afterpayingawayonethirdof hi3money,together 
with ten dollars, finds that he has remaining 15 dollars more than its 
half; what sum of money had he 1 

Q. 68. A man having purchased a drove ofcattle, was driving them 
to market, when he was met by a gentleman, who inquired of him 
where he was going with his 100 head of cattle. Sit, said he, I have 
not 100, but if I had as many more as I now have, g as many more, 
and 74^ head of cattle, I should have 100. How many had he ? 

Q. 67. What are Decimal Fractional 145. What decimals are 
equal to |!— to f 1 — to |!— to J1 — What is the rule for these teduc- 
tions ! 149. 

Q. 68. What decimal of a pound is 2s. 6d.1 What is the value of 
£125? Rules for the last two examples 1 152, 153. 

Q. 69. What is the general method of proceeding in decimal rules, 
andwby! 153. RuleforAdditionofDecimalsl 154. Subtraction' 
155. Multiplication! 156. Division 1 158, 

Q. 70. What is the sum of ,6 and ,03 and .004 and .00051 How 
much does unity exceed .133456789! 

Q. 71. Multiply 1,234 by 10 ;— hy 100 ;— by 1,000. 

Q. 72. Divide 123,4by 10;— by 100;— by 1,000. 

Q. 73. How is Reduction of Currencies performed! 161. What 
number of shillings make a dollar in the different states! WhaX 
number of pence is equal to 13^ cents in these same states ? 

Q. 74. What is Rate per Cent.! 163, Rule for finding the per 
centagel When 5 yards of broadcloth, that cost 6 dollars per yard, 
sells for 35 per cent, profit, how many dollats does it sell for 1 

Q. 75. What price must be put on molasses that cost 30 cents a 
gallon, to gain 20 per cent, on the sale of it! 

Q. 76. What are Stocks! 166, When you buy stocks, the par 

value of which is $500, for 10 per cent, advance, and sell then for 

IS per cent, discount, what is your loss in ~ 

26 
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303 ARITHMETIC. 

Q. 77. What is Commission^ 167. What is yont c( 
sailing goods amounting to SI, 000, on f of which you are to have 2 
per cent., and on the balance 3 per cent.1 

Q. 78. What is Insurance 1 168- Suppose you have $10,000 in- 
sured on your house, and 83,000 on your furniture ; what will youc 
insurance amount to at the rate of 40 cents or P. 00 for your house, 
and ^ pet cent, for your furniture ! 

Q. 79. Whatialntsrest? 171. What are the riiles for calculating 
the interest for years, months, and days ' 174. What is the interest 
of fSOO for 1 year! — for 2 years?— for 1 year 8 months? — for 2 
years 6 months f 

Q. 80. What is the amount of 8600 for 2 months 1 — for 15 days!— 
for 30 days 1— for 35 days 1— for 37 days 1 

Q. 81. What are tho three rules for easting interest on notes? 
185, 186, 188. Wherein does an indorsed note differ from others 1 
183. What is Compound Interest! ]8B. Discount, and its rulel 
193. How is bank discount reckoned 1 196. 

Q. 83. When you offer to (he bank a note of 160, payable m sixty 
days, and it is discounted, what sum do you receive T What is equa- 
tion of payments? 197. 

Q.83. What is Proportion? 309. Geometrical Proportion 1 210. 
Rule of Three ! 304. On what principle is the Rule of Three hased? 
213. How is the Rule of Three in Fractions performed ? 207. 

Q. 84, What is Compound Proportion? 217. Rule? Conjoined 
Proportion? 220. Rule? Fellowship? 332. Rule? Compound 
PeUowship? 834. Rule! 235. 

Q. 85. When brandy is ten cents a gUl, what is it a pint ? What is 
it a quart ? What is it a gallon ? How many gallons of ale at ten 
cents a gallon are worth two gallons of brandy at ten cents a pint? 

Q. 86. If 60 bushels of oats and 5 tons of hay will keep 3 horses 6 
months, what quantity of each will keep 4 horses a year ? 

Q. 87. A merchant compounded with his creditors for 75 cents on 
the dollar. What will he receive to whom he owed 100 dollars? 

Q, 83. If ten dollars worth of bread is suiiicient for a family of 8 
persons 4 months, what will it cost them a year for hread at that rate ? 

Q. 89. If a manufacturer pays daily to the men in his employ, one 
dollar and one quarter apiece, to the women seventy-liye cents apiece, 
and to them all 60 dollars a djay, how many men and women does he 
employ, provided there are as many of the one as of the other ? 

Q. 90. Two men bought a barrel of flour for ten dollars, the one 
paying 6 dollars, and the other 4 dollars. They sold the flour at an 
advance of two dollars. What part of the gain ought each to have ? 

Q. 91. Three men bought a drove of cattle, for which A" paid 400 
dollars, B 600 dollars, and D 200 dollars. They lost 300 dollars; 
now what sum ought each to pay to make good the total loss ? 

Q. 93. Two men hired a pasture for 43 dollars ; A put in 4 horses 
3 months, and B 18 calves 6 months, with the understanding that 3 
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calves should be considered the same as 1 horse. What eum ought 
iach to pay for the use of the pasture! 

Q. S3. A man and his wife consumed in 2 months a barrel of flour, 
b-it when the husband was gone, a barrel of flour lasted the wife 5 
months ; what part did both consume in one month 1 What is ths 
difference between what they both consumed and what the wife con- 
Bumedl How many pounds, then, did each consume in the two 
months % 

Q. Sl4. A man having a horse and cow, found that 3 loads of hay 
would keep them both 6 months, and when he had no cow, the same 
quantity would last his horse 10 months. How long would it take 
each to consume 1 ton of hay? 

Q. 95. Suppose Aand Bcmmowacertaia field in6days,andwith 
the assistance of C will mowthe same field in 4 days; how much of it 
could A and B mow in one diyl How much could the three do in 
one day 1 How long would C be in doing it alone 1 

Q. 96. If A and B together can build a boat in 4 days, and with the 
assistance of C can do it in 3 days, in what tune would each do it alone ! 

Q. 97. Ifathirdofsixbe 3, what will the fourth of 20 be' 

Q. 98. If 12 apples be worth as much as 20 pears, and 3 pears cost 
1 cent, what is the price of 100 apples? 

Q. 99. If a staff 8 feet long casts a shade 10 feet long, what is the 
height of that pole which casts at the same time a shade 35 feet long ? 

Q- 100. If a family of 8 persons, in 24 months, spend 340 dollars, 
how many dollars would three times as many persons spend in one 
fifth part of the time ? 

Q. 101, If 5 menbuildawall30rod3longinSdaya,howmanymen 
will it take to build a wall 30 rods long in 4 days? 

Q. 102. If A can do a piece of work in 1 hour, B in 2 hours, C in 3 
hours, and D in 4 hours, in what time will they al! do it, if they wors 
together? 

Q. 103. What is Practice? 220. What are Ehiodecimals ? 237. 
How is unity divided in Duodecimals ? What is the rule for Cross 
Multiplication? 229. 

Q. 104. What is Involution? 330. What is the square of 8? — 
cube of 3? — biquadiate of 3? — 5th power of 10? — 6th power of 101-— 
second power of | ? — third power of |?— fourth power of 3 j?— fifth 
power of .21— fourth power of. 03? — third power of .002? — of .00021 

Q. 105. What is Evolution? 333. What is a root? What is 
meant by the extraction of roots 1 What are rational and surd mem- 
bers 1 What are the signs of roots 1 

Q. 106. What is the square root! 335. Rule? 337. Rule for 
finding the mean proportional between two numbers ? 240. 

Q. 107. What is the square toot of 36?— of 81?— of .25?— of 
.0035 ?— of.0144? — of .0000811 

Q. 108. What is a cube? 241. Cube root? What is the form of 
a cube? Why is the cube root of any number equal to the length of 
either side of a cube? What is the rule? 343 
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Q. 109. What islheCubeRootof 316^— of 1,7281— of j'i'—»f 
16|l— of 371— of .0371— of .0081— of .0000371— of 27,0001 
What is the general rule for extracting the roots of all powersi 346. 

Q. 110. WhatisAJligaUon? 348. Alligation Medial 1 Alligation 
Alternate! Rule? 249. Arithmetical Progression! 351. Terms] 
Rules! Geometrical Progression 1 S54. 

Q. 111. What is an Annuity! 256. How is the amount found at 
imple interesti 257. How at compound interest! 358. How is 
the present worth foundl 369. How the annuity which any aura 
will purchase] 

Q. 112. Wiat is Permutation! 360. What ia the rale for finding 
the different changes which may be made with any given number oi 
things! 261. 

Q. 113. Whatia Position! 261. Single Position] Double Po 
Sltion! 362. Rule! 263. 

Q. 114. What is Mensuration] 363. What ia an angle! De- 
scribe the different angles. 264. How is each formed ] Describe 
the diiferent ttianglea. To what is the aquare of the longest side of 
a right-angled tritingle equal 1 

Q. 115. Describe the different quadrilateral figures. 366. How 
are they formed ' What ia a circle 1 How are its area, circumfe- 
rence, diameter and radius foundl 268. 

Q. IIB. What isasoHdl 371, Describe the different solids. 
Rule for finding the solidity of each ] What is Gauging 1 977. 
Rulefor finding what weight of water may be put into a given vesaelT 
Rule for gauging a cask ] What aie the two rulea for finding the 
tonnage of vessels ] 278. 

Q. 117. What is Exchange ] 279. Bills! Set of Exchange! 
WTiat has occasioned a difference in the value of our gold coins! 
283. What is the value of our eagle 1 What are the two methods 
for reducing a sum in sterling money to federal money] 385. 
Q. 1 18. How many pounds sterling must a merchant in London re 
uit to New- York lo pay a debt of »800 ! 
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305 
A PRACTICAL SYSTEM 

BOOK-KEEPING; 

FARMERS AND MECHANICS. 

Almost s11 peisons, in the ordinarr avocations of life, Dnicss th^ adopt same 
melhod of keepiTi^ their »ccounle in a regular manner, will be subjected lo eon- 
ttnual losses and inconveniences; lo prevent which, the following plan of cut 
line is composed, embracing (be principles of Book-Keeping in the most auniile 
film. Before the pupil commences this study, it will not he necessary for him 
to have attended to all the rules in the Anthmetic ; but he should make himself 

nueinted with the subject of Book-Keepinj before he is suffered to leave sehool 
;w examples only are given, barely suiBcient lo give the learner a view of 
the manner of keeping boAs i it l«ing intended that the pupil should be required 

Book-Keeping is the method of recording business transactions. It is of two 
kinds — single and doulile enliy ; hut we shall only notice the former. 

Single Entry is the simplest form of Book-Keeping, and is employed by re- 
laileis, mechanics, farmers, &o. It requires a Ifey-Book, Leger, and, where 
money is fiequently teceived and paid out, a Cash-Book. 



DAT-BOOK. 

on the leit hand for post-marks and references, and two columns on the right for 
dollars and cents. The owner's name, the town or city, and the date of the 
first transaction, should stand at the head of the first page. It is the cnslom ot 

er, is unnecessary. It is sufficient to write only the mantli, day, and year, at 
the head of each page after the first This should be written in a larger hand 
than the entries. 

On commencing an account with any individual, his place of residence should 
be noted, provided it is not the same as that where the book is kept If it be the 
same, this is urmecesssry. As it often happens that dilFerent persons bear the 
■sme name, it is well, in such cases, to designate the individual with whom the 
account is opened, by staling his occupation, or particular place of residence. 

When the conditions of sale or purchase vary from the ordinaiy cuaiom* of 
the place, it should be stated. Eveiy month, oroftener, the Day-Book should 
be copied or posted into the Leger, as hereafter directed. The crosses, on the 
lett hand column, show that ihe charge or credit, against which they stand, is 
posted, and the figures show the page of the Leger where the account is posted. 
Some use the figures only as post macks. 

Every article sold on credit, eicept when a note is token, should be immedi- 

formed, or any transaction whereby another is made indebted lo us, should be 
immediately entered on the Day -Book. If farmers and mechanics would strictly 
observe this rule, they would not only save maay noarrels, hut much money. 
■ ■'■ ■ ■■ - follow Die eiampJe of Dr. Franklin, who never omitted 

could he done. Never defer a eharge till lo 



to make a charge as 

moirow, vhen it can be made 
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BOOK-KEEFINO. 

FORM OF A DAY-BOOK. 



Edward L. Peckham. Boston, Jan 


1, 1829. 




I X 


James Murray, Jr 


-.;. 


s 

17 

75 

87 
18 

16 
34 

15 
300 














. 9,00 


17 


1 X 


Robert Hawkins, Blacksmith, . . . 


Dr. 










I X 


Thomas Yeomans, 


Cr. 


75 








1 X 


Archibald Tracy, Salem, . ... Dr. 

To 1 piece Broadcloth, eoniaiiiing S9 yds., a 83peryil., 










9 X 


James Warren, Wartland, .... 


Dr. 








Cr. 

. »3,70 






" 11 lbs. Feathers, a 70 cts 

Balance to be paid in Com, at market price. 


40 


a X 


Isaac Thomas, Brattle Square, . . . 


Dr. 










2 X 


William Angell, Roxbury, .... 
To 300 lbs. Pork, « 7 cts. 


Dr. 

. mi. 00 








50 


3 X 


Samuel Stone, . . ■ 

To SO lbs. Harness Leather, a 30 CIS. 

" 7 tons Hay, fl SIO 


Dr. 

. $15,00 
. 70,00 




3 X 


George Carpenter, 

To 17 Brooms, a 12 cts 


Dr. 

. 82,04 
. 1,40 






" 4 lbs. Cheese, o 10 ets. ..-■.-. 


. ,40 


64 


S X 


Jesse B. Sweet, Mendon, .... 

To 1 hU. Molasaes, 9S — 6 = 92 galls., a 30 cts. 


Dr. 

' Cr'. ' 


60 


2 X 


Jesse Mctcalf,Ts.aneT, 

To 30 Calf Skins, J $5 

■' 50 Dried Hides, a 84 

60 days' ctedil. 


Dr. 
Sloo,oo 

200,00 


00 
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Sumuel StOTf 

To2yds. Broadcl 
" 1 pr. Shoes, a S 



Isaac Thoma 
Po 50 yds. Calico, 
" 75 yds. brown & 
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Jan, 10, 1829. 







James Murray, Jr. 


. . Dr. 


6 


' 






















'— 


33 


X 




William Angeil 

y 300 Ilia. Lard, o 6 ota 


. . Cr. 

. . . .$12,01) 











00 


+ 


James Hammond, . . . . 


. . Dr 














' 6 galls. Wine, a 1,25 


. . ■ . 7,50 












































— 


44 






Jarrws Murray, Jr. . . . 


. . Dr. 






• 5 galls. Curiam Wine, a 75 cts. . . 


.... 3,75 


m 



LEGER. 

This book is used to wllcct the scattered accounts of tliB Day-Book, and to 
arrange all that lelales to each individual into one separate slatement. The 
business of colletting tiieae aecouots from the Day-Book, and writing tkem m 
" ' " " ' "■ 1 month, or ofiener. 



of Dr. ; vbaiev, 
of Cr. 
When an ac 



I should bf 
is on the Day.Book as- di 
!led, thepagBofth 



IS placed on the side 



. „ „ . - which this account 

._ ., _. in the lefl-hand column of the Day-Book. 

Every Leger should have an alphabetical Index, vihere the names of the st 
era! persons, whose accounts are kept in ^e Leger, should be wiillen, and t 
page noted down. 

When one Leger is foil, and a new one is opened, the aooounts in the fora: 
should be all balanced, and the balances Itanaferred to the new Leger. 



It will be seen that the name oCJamia Murray, Jr. stands first on tlie Day 
Book; of course, we shall post his account fiisL We eiitei- his name on the 
first page of the Leger, in a larae. fiiir hand, writing Dr. on the left, and Cr. on 
the right. At the top of the left-hand column we enter the year, under which 
we write the month and day when the first charge was made in the Ray-Book, 
Btid in the neit column the piige of the Day-Book where the charge stands. 
Then, as there are several anicles in the first char|e, instead of specifying each 
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LEGER. 
■, To Stmdriei, ai 



article, as in the Day-Boek, we n 

m the proper columns. This <*(..„ „ „„ 

Ite Leger, rii. 1, in the left-hand column of the Da; 
» X , to show mote distinctly that the charge is post! 
carefully over the names, till we again come lo the r 
which we &id on the second page ; but, as this is i 
credit side, with the date and page in theit proper co 
Leger-pagB and cross, as before, and then proceed a 
.^ tranafeiTed i 



dltlie 



■A nith in 



, We then enter the 
i> search of the same 
e Leger. The neit 



[e posted. 

better lo take a new page for eieiy name, uwil all the Leg. 
By this lime, it is probable, several accgjnts will have b 



in the Day-Book ; and many practise this, although it is not essenually neoi 

ry- But It is essentially necessary that one, if not both, the books, should show 
tow every account is settled, whether by cash, note, order, goods, or whatever 
way iJie amount or balance is liquidated. 

N. B.— In making out bills, the Leger is used as a reference to the charges in 
the Day.Book, which must be eiaclly copied. 

FORM OF A LEGER. 

11 ^.^__ 

Dr. James Murray, Jr. Cr. 



13 i: Jan. 5. 2 By Com and Oe 



Robert Hawkins, 



Dt. 




Thomas Yeomans, 


Cr. 




an. T. 
« 10. 


3 


" Flour, 


fieelsD 


Jan, 1. 
" 11. 


By-Cash, 
" Check, for bal. 


92 


75 




S169 


50 



Dr. 


Archibald Tract/ 




Cr. 




£\ 


1 To Braadcloth, 

2 " Sundries, 


$139 


i 


Apr. 2 




By Cash, 


138 


^ 
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